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NASA STI ProgramEin Profile
!

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA scientific and technical
information (STI) program plays a key part in
helping NASA maintain this important role.

The NASA STI program operates under the
auspices of the Agency Chief Information
Officer. It collects, organizes, provides for
archiving, and disseminates NASA’s STI. The
NASA STI program provides access to the
NTRS Registered and its public interface, the
NASA Technical Reports Server, thus
providing one of the largest collections of
aeronautical and space science STI in the
world. Results are published in both non-
NASA channels and by NASA in the NASA
STI Report Series, which includes the
following report types:

* TECHNICAL PUBLICATION. Reports
of completed research or a major
significant phase of research that present
the results of NASA programs and
include extensive data or theoretical
analysis. Includes compilations of
significant scientific and technical data
and information deemed to be of
continuing reference value. NASA
counterpart of peer-reviewed formal
professional papers but has less stringent
limitations on manuscript length and
extent of graphic presentations.

* TECHNICAL MEMORANDUM.
Scientific and technical findings that are

preliminary or of specialized interest, e.g.,
quick release reports, working papers, and

bibliographies that contain minimal
annotation. Does not contain extensive
analysis.

* CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION.
Collected papers from scientific and
technical conferences, symposia,
seminars, or other meetings sponsored
or co-sponsored by NASA.

* SPECIAL PUBLICATION. Scientific,
technical, or historical information
from NASA programs, projects, and
missions, often concerned with subjects
having substantial public interest.

* TECHNICAL TRANSLATION.
English-language translations of
foreign scientific and technical material
pertinent to NASA’s mission.

Specialized services also include creating
custom thesauri, building customized
databases, and organizing and publishing
research results.

For more information about the NASA STI
program, see the following:

* Access the NASA STI program home
page at http://www .sti.nasa.gov

* E-mail your question via to
help@sti.nasa.gov

* Phone the NASA STI Help Desk at
(757) 864-9658

* Write to:
NASA STI Information Desk
Mail Stop 148
NASA Langley Research Center
Hampton, VA 23681-2199
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Methods for Evaluating the Effectiveness of Programs to Train
Pilot Monitoring
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Report Summary
Section 1: Purpose of this Report
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Section 2: Identifying the Target of Training: Monitoring Definition and Model
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Section 3: Organization of Evaluation Methods: Levels of Evaluation

Kirkpatrick’s levels of training evaluation provide a convenient organizational framework.!
NY%SRAS%3K!4*:1-5:38%>5-1;#1$!(5?75(:1;#P!157*(1*&%+<!*1&$*V+%+<IASH<S$*)|1*+-12511:51*1)#-%;%5-!;
#,1845:5!(5?75(:1&#1#$<*+%REI#1SISSA#S&Y0+<1#;157*(1*&Yo#+!)5*: 1$5: 1, #$ &A45! 7*$Y%o# 1) #+% &H#$Y0+<
9525(!B!*::5::5:1(5*$+5$!*&& % & 1-5:*>#1 &1 & 45! & $* Yo+ POI3ARIA#RT] :5; 1 (1#$!%+&5$5:&%+<1&458!
&A#1<48&1%&!12*:/\J+13#+8&$*. &) 9QPEBIRSS; #$)*+35!)5*:1$5:/| @!ASS$;#$)*+35!)5*:1$5!*::5::5!!
#>:587*>(51>54*?%#$!&4*&I3*+1>51:3#$5-1*:1>5&8 &5 1#$!12#$:5/16538&%#+!Q!-5:38%>5: I* (*$<51:5& 1#;!
AS$;#$)*+351)5*:1$5:1)#:&#;124%34!3*+1>511:5-1:#$) 1 (&% A(5!(5?5(:/1=45:5!(5?75(:125%$5!
-%:&%+<1%:45-1>81&45!&8A5#;157*(1*&%o#+!b15: &Yo#+1*--$5::5-]1>1&15*341#;1&45:5 (525 (:12*: 1*(:#!
*:#3%*&5-12%& 4 A*$& %3 L(*$I1&BAS: 1#;1)5*: 1$5)5+&!*+-13#+&5P&: 1#1*::5:1)5+&/

!

Developments in aviation training technology allow more powerful assessment at lower levels

than previously possible. New technology and training methods create new distinctions and

new overlap across these levels.
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Section 4: Performance Measures are Useful for Levels 2, 3A, 3B, and 4

A. Assessment of monitoring skills relies on two broad types of intentional, discriminative,
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B. Several evaluation strategies apply widely across different performance measures:
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C. Measuring Program Effectiveness
!

Content and Knowledge Access
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Assessing the Steps in the Monitoring Cycle
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Assessing Task Management and Communication
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Sections 5, 6, 7, 8, and 9: Example Evaluation Measures and Methods by
Level of Evaluation

A. Level 1: Participant Attitude
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Section 10: Does the Training Program Cause the Desired Improvement?
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Section 11: Method Summary
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Section 12: Conclusions
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1. Purpose and Scope of Report
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2. Monitoring Competencies: Targets of Training

2.1. Our Approach to ldentifying the Targets of Training: Monitoring
Competencies
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2.2. The Core of the Sensemaking Model: Pilot Situation Models
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2.3. Domain Knowledge: Pilot Mental Models and Experience Support
Monitoring

J&5$K13./>$"$'3/7)/31.$%18&<$3'$3.3/3)<3C&8$B3/,$)0%/,&$:3<1/L'SE)+@=*17.83@.1B<&8=&$).83E
1E'&*4)/31.'"$)EL17/$/,&$+7**& IBHBL.>$?%:1*/)./$E)+@=*17.83@.1B<&8=&$3.+<78&'$E1/,$1*=).3C&8¢
%&./)<$%18&<'$1;$,1B%/,3.='$B1*@IN)<'1$+)<<&8%;*)%&'$1*$'+,&%)03$).8%/,&$:3<1/L'$=&.&*)<$
&H:&*3&.+&'$).8%,&7*3'/$+'>

|

X:5;1(N#+%8&#$%+<!-5A5+-:1+#8&1#+(81#+!:5+:%+<I31$P5+&! 7*$%*>(5!?*(15:]!>1&!I#+!11+-58: &*+-%+<!.
:%<+%0;%3*+35/1=4%:1$5b1%$5:!1+-58:8&*+-%+<124*&!1%0:1+#3$)*(]!'5PAS3&5-]1*+-12%8&4%+!(%)%&: ! ;#3!
#>:5$75-12*$%*>(5:1%+!&45!31$$5+&!3#+&5P &/1=45!; #1558 0B EHBBIAL Y0 +&:1*$5!&45!) 5+&*(!
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)#-5(:]'24%34!$5A$5:5+&!)*+8!&BAL: 1#;!:8:&5)* &% 3| K+#2(5-<5!*+-IA$#35-1$5:1$5(57* + & &#! ) #+ %0 &# P
[f#&5!&4*&!&45!&5%):15+&*()#-5(]!;$*)5]1*+-1:345)*14*?251:9%)% (*$!) 5*+%+<:m/!=451%) A#$&*+35!#;!
)5+&*(N#-5(:!;#$!5;;53&%88%+K %+<!*+-1*3&%+<!%:12%-5(8!$53#<+%R5-leU5+&+5$!i16&5?5+:]'BHD
N%5$*:1iI'#?2*%$]IBHDQQ/!05+&* (1)#-5(:1*335::5-1;$#) | (¥&5$)!) 5)# S8 AS#?%-5!*+11+-5$: &*+-%+<!
#,1"4#2184%+<:12#$K/a! Z%&4A#1 &!:134!1+-5$(8%+<!K+#2(5-<5]*+15;;53&%?5!)#-5(1#;!&45!31$$5+&!
:%&&%#+%:;!&A45!:%8&1*&%o#+!% BRYAERR!>5!-575(#A5-/1J;1&4%: K+#2(5-<5!%:!1%+&5<$*&5-12%&4!
%+;#3$)*&YoH+*>#1&1&45!31$$5+&!:%& 1 *&Yo#+]1%& ! #9$):1&45!:%&1*&Yo#+)#-5(/' I +1&1$+]!&4%:!13*+!1>
%) 1(*&5al#$!IAS#Cc53&!124*&!12%((14*AAS+!%+!&45!;1& 1 BBHHIBBIYIBH5+&!:% & 1*&Yo#+14*:]
-5?5(#A5-1%+!&45!A*:.&/

|

@--%&%#+*(IK+#2(5-<5!;$#)I5PA5$%5+35!%:145(A; 1(1*:125((/'6 134! K+#2(5-<5!%+3(1-5:!;*)%(%*$!
5A%:#-5:1#313*.5:*>#1 &IA#21*I AS#>(5)12*:1)*+*<5-] I >#&4!-%$53&(8!5PAS$%5+35-1*+-I5PA5$%5+35-!
&AS#1<41&A5!+&PHP5: 1#; 1#8&A53:/'=4%:1)%<4&!%+3(1-5'K+#2(5-<5I*>#1&!4#2! @=F)*+*<5:1&$*;;%3!*&
353&*%+1*U%NSA#SL! %+ A*$& Y031 (*$!3H+-%&YoH+: 1#P1 4421 &#!13H+;%<1$5!-%: A(*8:1&#!;*3% (% &*&5!)#+
1:%+<!*1&#)*&Yo#+1#+1*AASH*34/'=4%: IK+#2(5-<5!%+3(1-5:1*17*$%F&B! 4, BB 1 AR & A $55
)%(5\&¥-5:35+-\BLLL\;55&!$1(5!#;!&41)>!e &BBHR1-5:35+&!$1(5g/N+#2(5-<5!;$#)!5PA5$%5+35!)*8!
*(HILA-*&5H#SI5(*>#$*&5!)5+&* (1) #-BAB$* & Yo#t+* (| K+#2(5-<5!*+-1)5+&*(N#-5(:1*$5!+55-5-1 & #!-#!
&45!35* #+%+<!>54%+-15;;53& % ? 5t -948Bb %8 I SPAS3&* &%o#+:1*+-1<1%-513#) A*$%:#+:]!;#$!
5P*)A(5]!3#)A*$%+<!31$$5+&!2%8&415PA53&5-1$*&51#;1-5:35+&/1 71$&458]| A% (#&!) 5+&* (1) #-5(:1*+-!
>*IK<$#1+-IK+#2(5-<5!3*+!>519%+3#)A(5&5!%+!3$%8& % 3*(1$5: A53&:/'=45%$5;#$5]!%) A#$&*+&#>C53&
&$*%+%+<NHPWES ! *+- 1 #B152* (1 *&Yo#+1#;1&45! & $*%0+%+<| ASBGEN ) BB#35- 1 >* 3K <$# 1 +-!
K+#2(5-<5]'A*$&%31(*$(8!#$<*+%R5-1%+!)5+&*()#-5(:1*+-1>01%) AS#?5-1: K% ((: | &#!$53* ((I*+-1*AA(8! &4
$5(57*+&!N5+&*(N#-5(:/1T#PISP*)A(5])#+%&#$%+<!;(%<4&IA*&A!)*81>51 0B+ PHH=B 1) #$5!
3#)A(5&5N5+&*(N#-5(1#;14#2!-%;;5$5+&*1&#;(%<4&!)#-5:1*3&!%+!1?7*$%5- 1 3#+-%&Yo#t+:h ! 3HFS53&!
*+&%3%A*&%#+1#;1(%K5(8!@=F!3(5*$*+35: 1#+!*IA*$& %31 (*$!6=@,")*8!>5!*0-5-1>8!5PA5$%5+35!;(8
6=@,'2%&4!45*?8!&$*!;%3/

|

2.4. Initializing a Situation Model

J&5$K13./>$"$'3/7)/31.$%18&<$3'$3.3/3)<3C&8$B3/,$)0%/,&$:3<1/L'SE)+@=*17.83@.1B<&8=&$).83E
1E'&*4)/31.'$)EL7/$/,&$+7**&.1$'3/7)/31.>$?%:1*/)./PE)+@=*17.83@.1B<&8=&$3.+<78&'SE1/,$%&./)<T
%18&<'$1;$,1B%$/,3.='$B1*@$).8$=&.&*)<$&H:&*B&, &% "B /3>

|

7%<1$5'E!%((1:&$*&5:1*I A% (#&):'%+%&Y0* (YoR*&%o#+1#;1*1:%& 1 *& Yot +)#-5(/! @!: % & 1*&Y%o#+!)#-5(1%:
'&P13&LHGHH2(5-<5!;$#) ¥ 1A% (#&]: | (A&ESP)!)5)#$B]IA*$& %31 (*$(8!&45%$!$5(57*+&!)5+&* (1) #-5(:/!
|>:5$7*&Yo#+:*>#1&!1&45!31$$5+&IBHHESRD-1&H#I5(*>#S*&5]:5&A*$*)5&5$:]1#$!)#-%;8!&45!
<5+5%$%3!)5+&*(N#-5(:!1&#!;%&!&45!31$$5+&!:%& 1 *&Yo#+/I T#SISP*) A(5]*1 A% (#&]:1)5+&* (1) #-5(1) %<4 &!
&A45!:5&!1#;1&8A%3*(13$1%:5!*(&%&1-5:;#$1*13%#:: | BSHFSEH DI 8& ] +-1*| A% (&) VAR HED (!
2#1(-1%+3(1-5!845!31$$5+&(8!5+8&5$5-12*(15!#:;13$1%:5!*(&%8&1-5!: $#)1&45!; (Yo< A& A(*+1*+-1*((#2!
3H)A*SY:#+I&#I*::5::12458 455! &4%:1?*(15!%:115+:%>(5/

|
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!
63=7*&$P>$?.3/3)<3C3.=$)$'3/7)/31.$%188<$8*)B'$1.$@. 1B<&8=8$*&/*384&8%$:*1%$%&P61*5$).853
&*+834&8$3.$/,&$B1*<8>$F&4&<1:3.=$&H:&+/)/31.'$:*1%$/,&$'3/7)/31.$%18&<$+).$=738&$ &<&+/3:
&*+8&:/31.'$).85:8*+&:/31.'$+).$',):&$B,)/$%&.)<$%18&<'$)* &$*&/*384&8$) $<3@&<5IMSELS*&<84).
I
|

2.5. The Monitoring Cycle

J&5$K13./>$"$'3/7)/31.$%18R8PBBSESS)$+5+<&SN1*$:3%)<0$1:$%1.3/1*3.=$)+/343/38'Q$38&./3;53
1,8$8+3;:3+D$+7+&./$) - &+/$1:$/,&$'3/7)/31.$/,)/$.8&8' S/ 1SE&S+ &+ @&8$1*$7.88*/118R$;3.83.=$).8
)"&"3.=$/,8$*8<8&4)./$8438&.+&RS).8$)"&"3.=$/,&$3%:<3+)/31.'$;1*$:3<F/$)+/31.>

|

2.5.1. Focused Questioning

7%<1$5!MIS5AS5:5+&:1&4A5!:#F) 1 (*&Yo#+#;1*1: A53%;%3!b 15: &%0#+1#S!)#+%&#SYo+<I<#*(1*>#1&!&45!:
1&1$5!:&*&5#;1845): QIQIRAI*:1¥1+55-184#1 1 A-*&5!*13$%68%63*(|A*$*)5&5$1#$! 345 3K * 1 &H; (Yo<4&)#-5/1]
%:1+#&!A#:.%>(5!&+#!38B38B &A%Y +<a!*&1#+35/10#+%&#$%+<!*:1:5+:5)*K%+<!3#+:%-53:!1&4*&!5;;53&%
Y+ 068HSY0+<1%:1) 1341 JH$51&A#1 <A&; 1 (1&A*+ISHESIEP5318 Yok +1#;1%1: 35+ A*& &5 $+/1=4*81%:]1& 45! A%(
00-5+8%;81&451%+#$)* &Yott+184*&1%: ) #:&1%6) AHSE*+ &I &I <+ ASSIHS! 1 A+ &EPEHEIND BYSSEE R 134
SEIFI<AlY+1& A5 H-5(]1:#)584%+<IALRR (Yo+<]IH#$!: &* (51%-+H#$)*&Yo#+/16#)5&%)5:]:$*)%+<I*1b15: &%+
>51315-1>814+15P&5$+*(1575+&]1>1&!; #$1&4%: 1 &#1>515::53&%7?5]! & 45!) 5 o4& RIS FR-5 & #!
>511+-5$: &##-/16#)5&%)5:]| A% IKBHBL R& V#1296 ((1>51:%)96(%*$1*+-1$#1 8 %+5]1: 1341*:13453K Yo+ <1: &*&
ASYHSI EAUGYA: 35+8&N %o+ 1H&A5SI3H+&5PE&:]1&4%:12%((1$501%$5!%-5+8%:;8%+<I3$%68%63*(I<*A: 1%+
J#-5(14+-1&4512%$%%>(5:14+55-5-1&#1%::5:: 1*+15)5$<%+<1&4$5*&/1 7 1$&45$]!: Yo 1BE(H R &ZIJPK 58!

Yo+ #$)* &YoH+10%0+! 3tt+&EP &I +55-11&#1>51%-5+8%6;%5-1*+-1: ) A(SI*AASH#ASY*&5(8/

|
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|

63=7*&$5>%$2:8)/3.=$/,&$'3/7)/31.$%18&<>%$I,)/$3'$/,&$%1'/$3%:1*/)./$T7&'/31.$*3=,/$.1BU
|
!
7#3$)%+<1*1:A53%;%31b15:&%#+]1: 1341*:1& 45! #+ % &#$Yo+<I<* (] 9B SN PR KERBYBI& % 75! 1: 5!
#;1:5(53&%75!*&&5+&%#+/1=45!:%& 1 *&Yo#+)#-5 (| A$#?%-5:1&45!>*:%:1;#$!%-5+&%0;8%+<124*&!b15:&
$5(57*+&!&#1*:K1%+!&A45!31$$5+&!:%& 1*& Yo +1*+-1&4%:1%: K581 #$!: K% ((5-)#+%&#$%+</10#+%&#HS
)%0<4&!1*:K124*&A5131 $FDH* (1514, 1*12*$%*> (ABSH4*A:1>53*1:51*134*+<51%:15PAS3&5- 1#$!>53*1:5!
&A45!?7*(1514*: 1+#&!>55+!*&&5+-5-1&#!$535+&(8/!165(53&%+<!24* & &#!*&&S5+-1&#]1>*:5-1#+!&45131$$5+
‘%&1*&Y%0#+1%:1(%K5(8!&#!>51)1341)#$5!1:5;1 (1&4* & *I$#&S5!: 3*+I A*& &5 S+ 2B RIALAFTHR BURHA 1 #+!
>51+#8&%35-/1)) A#S&*+&(8]")#:&!1:5;1(1b15:&%#+:1*: K1 +#S8ABIRIZASEN | #)5! 2*$%*>(5I3LK!
4#21*+1#>:5$75-17*(1513#)A*$5:1&#1&451+#$)* (]! &45! A(*++5-]1#$!*+1#8&45$2%:5!5PA53&5-1?*(15/!
T15:8%#+:1)%<4&*(:#1*: KI*>#1 & 24*& 1 21 BIEAS *+-1)* 8106+ 2#( 25! 3#+:1(&%+<!$5;5$5+35!
)*&5$%*(:1*:125((/'1f521%+:#$)*&Yott+!; $#) b1 5\&KHoH <100: 1*--5-18#1&45!: % & 1 *& Yot +1)#-5(1*+-13%+1
*(#)1#;,13#1$:5]1>51*--5-1;:$#) 13*: 1 *(14+#8&%3%+<#;17*(15:/171$&A5$] 1 *(5$&: 1*$5!-5:%<+5-1&#! AL ((1* & &5+
8#1&A$H*&:1&45!:%&1*&Yo#+!)#-5(13*+!>51)#-%;%5-1&4%:12*81*:125((/!
|
2.5.2. Gathering the Evidence

=4518$%*+<(51#+&A5BHZURI 1 FBASS:5+&: 1<+ &A5$Yo+<I*+-1%::5::0h+<18451570-5+351+55-5-18#!
*4:25$1&A51)H+%6&HS$Y0+<ID15:8%6#+/1"%;:5$5+&ID15:8%6#+: | BBHIBBUEILED EBH#H+1*+-1-06;;5$5+&!
3H)A*SVo -+ 1118 4*&1%+ HS)*&YoH+/1Z511:5184518&5$)157%6-5+351>53*1:5196&1%6: 1+ #&1C1:&1&45!-*&+1> 1
*4%(8:%: 1#;18451-*&*184* &I AS#-135:152%-5+35!>5*$%+<I#+1&45!h15: & Yok +1*&14*+-hI#SI5P*) A (5] 3#) A
)1(&YA(5!:5A*S*&5!:#1$IBAS!:¥)512+$06%>(51245+1&4512*(151#+1#+5!:#1$35!:55):1:1:A53&/1=45!

068 1* &b+ #-5(1: LAAHS&: 1S5 #+ 06+ <I*>#18&1&A5152%-5+351*+-| 3BHEF U RV IRH ASH35::5: 1%+

0o+ #P)* Yot +1*>H#1&1)*KYo+<1:5+:51#;152%-5+35/IF#((53&%+<1527%-5+35!$501%$5:BG#20%6+<I245$5!-
2+$0*>(5127%(15:13*+1>5 1 #1+-] 1 4#21&H#1*335:: | &A5) | r+- 1 AH2 1 &#I+* DY <& & I*-+-138+:%<1$5!-%:A(*8:/1]
$501%6$5:11+-5$:&*+-%+<I$5(52*+&I&AS5:4#(-:]1+#3$)]! 31$$5+&(8I$5D1%6$5-12%(15:]1++-14#21 &#1)*K5!
3H)A*SVo -+ 1%+ ASHCE38I0#+:11:%6+<1845:51-*&*/| @5 RIAYSB) 1 * & &45!3(5*$5-1*06$!: A55-
)%<A&I>5I*+:25$5-1>81 (HH#K Yo+ <I*&I&ABI*6$!: AB5-1 200+ -#21#-+18 451 0#-5! FHOEEH ES4A5!
3(5*$5-106$!: A55-]1*&18451C$%)*$8! 7(%<AECTRUHIBEA5!31$$5+&*%$!: AS5-]13H#) A*$%+<1845:5]!
$53#<+%R%o+<!&A5]: ) * QLR o#+:1%+I31$$5+&1*%6$!: AS5-1$5125((1206& 4%+ +H#E)*(12+$%0* &YoH-+]1*+-1&
&2#12*(15:1:1;:%3%5+&(8!)*&34/IF#+:%-5$1* ) #$5!3#) A(SPIh15:8%6#+G1Z%((1J)*K5I5+*341 2*8A#Yo+&!
3t+ 85 o+ &I1-1$%+<!-5:35+&I<% P5+1&4*&I&A5$51%: *+1 1+5PA53&5-18* %6 (2B N@415PAS$%65 +8%6*
)*8I>5I45(A; L(]!>18&1%6&!)*81+#&I>51AH:: %>(51&#IASHC & (%<A&IA*&AIA$53%:5(8/I6K%6((5-| A% (H#&:14
2*$065&81#:1451$%: &%3:1:#$1%-5+8%;8%+<! 24* A AYAEIBES: BoH+ Yo+ <I*+-124*&1-* &1 <*&A5$Yo+<!
*4-134#) A*$00:#+: *S5*AASHASY* &S5 #S!-SRABPHEFH &1 &*& 1:1*+-1845!-5<$55!8#124%341 34+ & $(!
%+A1&:1*$5!+55-5-/
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!
63=7*&$V>$2:8)/3.=$/,&%'3/7)/31.$%18&<>$W34&.$/,&$+7**&.I$T7&'/31.D$38&./3;5%/,&$*&<&4)./$&4:
=)/,&*D$+1%:)*&D$).8$&4)<F)/&>

I

I

2.5.3. Implications for Action

1=451&$%*+< (5!#+!& 49 (B BO<1$5!S!S5AFE:5+84+<!1%)A(%3* &%+ #$!*3&%#+/' @:1&45!:%& 1 *& Yot +!
)#-5(1%:11A-*&5-]1%&!:A1$:13#+:%-5$*&Yo#t+1#;1&4A5!+55-1: #$1*3&%0#+/1T55-5-1*3&%0o#+:1)*813#+35$+!
VH#+%E&HASY0+<I#BI3H#+E&SH(/1I-5+&%0;%5- 1 3#+&SH(1*3& Yo # W35 * BRBWHHIFI4 | 3#+8& %+ 1% +<!1+-5$!

*1 QH#AYo(H&I3H+E&PH(12%8&41&45!31$$5+&!; (Y<4&IA(*+]! SEASH<S*))Yo+<!&45!: (Y<4&!A(*+]134*+<%p+<!
HIHQASS)*+1*(13#+&S$H(1*3& Yo+ HSISEAHS&Yo+<11+*>(51&#!3#) A(8!2%&41*13(5*$*+35/! @ 3&Yb#t+:1 &1
:8:&5):1:1341*:1& 1 $+%6H+1*+&%03%0+<I1#P134*+ <% +<I*YSA(*+5!3#+; %<1 $*&Yo#+1)*81* (:#1>513#+:%-5$5-
|
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I
63=7*&9K:8)/3.=$/,&%$'3/7)/31.$%188<Q$388./3;55.&888&8%$)+/31.'$).85B3/,3.$/,&$3./&*) +/34&$+5+<&9
0%1.3/1*3.=9%.$7:8)/&$":3*)<Q$) 0$388../3;3&'$/, & SREQIRBY/, &+ $& 4 30EHt8S+0$38&./3;38'$
)+/31.>$(&;&*&.+&S$/1$/,8&$'3/7)/31.$%18&<$=738&'$/,8$7:8)/&$:*1+&"&

|
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7%<1$5!S!*04H-%3*&5:1&45!383(%31*+-1%6+&5$*3&% 25! +*& 1 $51#; | AS#35::%6+</|0#$515P*3&(8]!)#+%8
3$5+&5:1: AVS*(:1#;1*38&% 2% &8 L A-*8Y0+<I&A5!: % & 1 *&Yok+1)#-5(/|O*341#; 18451 Ad*5:1%+&5$+3&:12%&
K+#2(5-<51%+1&45!:%8&1*&Yot+1)#-5(:|&A$H# 1 <4 ASHEBHSWHBI*+-1:5(5 38944 +/!
K=451)#+0%68#$%+<I015:&%6#+1%: 1355+ &5-1H#$1:5(53&5-1>%:5-I-+11+-5$:8*+-06+<124*&!
Yo+ H$)*&YoH+196:1)%:: 0+ <IHS!: &*(5!%+1&45): %8 1*&%b#t+)#-5(1%+1& 1 $+1845!: %68 1*&Yb#t+1)#-
24*&1D15:8%6#+1%0:1>500-+ <IAH#:5-14+-124*&1 - HS&I#:1*+: 25BWISPAS3&

KO;:53&%7?5!5?%\5+8B5$%+<!$5D1%$5:11+-5:8*+-%o+<124*&I%+ #$) *&Yok+1206((1*+:25$1&45!
b15:&Y6#+]1 24555181 Yo-+-18 A5 Yo+ HE)*&Yot+ 1%+ 421 &H#1*+*(8R5I&A51%+:#$)* &Yb#-+/ @+*(8:
)*81%6+3(1-513#) A*$%6:#+1#: 131 $$5+&1 7*(15:18#12*(15:1A$5-%63&5-1>81 845D 1 * &Yt +!)
3H)A*$%0:H+ 1131 $$5+&1 7+ (15:1&HI+#S)* (1 2% (15: 141 &1 2*(15:1$5h 1% $5- | #$1 &451& 8A I
068 1*&6#+]1HSI 3#+:%6:&5+3813453K: 12968 4%+ &451%+:#$)* &bt +1<*&A45$5-/!

K@38%6#+!52*(1*&%o#+1%: 1 1+-¥)5+&*((8!3#+35$+5-12%6&4!%::5::%+<1245&A5$!*+-124*&1:1& 1 $5!
*38tt+:1*$514+55-5-/1 THS!: (Vo< A&IA*&AI)*+*<5)5+&]1&A4%:1)5*+:1%::5::0+<I 24584531 &45!
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2.6. Attention Management and Communication
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Monitoring in Context: Putting It All Together
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2.7. Monitoring Boundaries and Integration
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3. Training Program Evaluation Levels
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4. Measures of Monitoring Performance
4.1. The Importance of Measuring Performance
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3H+&5P&]1%; *+-1#+(81%: 1845 AVo(H&IA*- M A*$RUHIL (*SI+ 2+ $5+5:: 1#BIV0+ &5+& /=45 BIRES>*(1*-+-14+#+7E
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4.2. The Strategies and Issues for Measuring Performance
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4.2.1. Use Multiple Types of Evaluation Context
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4.2.2. Use Items that Vary in Difficulty
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4.2.3. Use Conditions Where Performance Actually Depends on the Target Competence
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4.2.4. Consider the Similarity between Activities in Training and in Program Assessment
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4.2.5. Scenario Design is Critical Across Measures
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[

4.2.6. Open Response and Closed Response have Complementary Strengths
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DA% &I AV (HE: N -H1*+-1-H+#&I KA #2/
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4.3. Program Effectiveness: Training of Mental Models and Heuristics
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4.3.1. Measure of Fact Recall or Recognition
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4.3.2. Measure of Explaining a Situation
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<OHP5+1*1:068 1*&Yot+1*+-1%:K5-1&# 5PA(*0+124818&4%: 14*AAS+5-al#$1 248! :#)5!: &*&51#331$$5-/1=45!
068 1*&%#t+1)*81> 5 ASHPVEBI BB AL YoH+]1*1:5$%65: 1#:1-%0: A (*8:]1*+1%+%6)* &Yott+] H$! ¥ 2%6-5#/1=45]

008 1*&YoH-+1)*BI*(HI>5I&*KE+1:$#)1%1:06) 1 (*&HSIHSI* 38 1*(1; (%<& +-1&A5I A% (H&I*:K5-1&HISPA(*Uo+1*1;
* AB3&IHS!: 008 1*&Y6#+1%6+1-55>$%05: %o+</1=4%:1&*: KIZ*A%&* (YR 5: -+ &-E545905 (Yo + KISR0 796 & 8 1#:
5+<*<5:1&4%&1*3&%6?%0 &8+ e:5&I#:g): &*+-*$-1: %6 & 1*&Yott+: /1 =45 AYo(H&!) %< 4&>5 1% K5-1&#! 'SP A(*
24#(5!525+&16*:1)%<4&I4* AAS+1%+ 1 +#$5)* (185 %0+ Uo+<1-5>$%5; g 1#$!) Y%<A&!>51*:K5-1&HIEPA(*%o+!*1:/
&$Y<<ESIHBIA(*++5-1%: A53&Ie:#$I5P*IB(EB&AB; ) #-5134*+<510+1* A*$8%631 (*$!3H+8&5P&G/

|

4.3.3. Measure of Prediction from a Situation

OPA(*+*8%ott+1*+-1A$5-%3&Vo# +*$513(#:5(8!$5 (*&5-1> 1 &I AB5-%3& Vo +1&*:K: | #31: 1+ 24*&12%((14*A
$#)1¥135$8*%0+1&BABI#;1: %68 1*&b# +/I'H&AI ASHISHBA*SRBIAVH+%6&#SYo+</162%& 341%+!A5$: A538%°
$H)124%&14%: 14X AAS+5-18#124%&12% ((14*AAS+1%:11:5: 1(/1J: 1| A% (& 4*: ISP A (*%o+5-1* A% &1575+&!
%+3#$$538(8]!1&4%:12%((15*:%(8!(5*-1&#1%+*331 $* &5 ASHCE 38 Yotk +1#;124*&I3*+14* AAG++5P&]1*:1 25
ASH)ALYo+<I&AS1 2$#+<BIDB:+ /1 THI1:%+<ICL:&IH+124*&14* AAS+:106))5-06*&5(8!+5P&!I2%6((1)*K51&45!8*
YHS513#+: 85 00+5-/1CH5-0638b#+:13*+1>51% K5-1+>#1 &1 &ASHP5S*((1:%& 1 *&Yok+HSI*>#1 &IA*$& %31 (*$
C$5-%3&%6#+!8*:K:13*+1>51:$%)5- 1¥>#1 &I<5+5$*(1&B8AS: #;1: 068 1*&Yott+: 1*-+ BSUPHHT (T +
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5P*)A(5H;1¥I<5+5$* (|A$5-%38&%6#+!D15: &6 Bt 184 1ATEB €5 25$!3(5*$5-1 8#1&45!3$1%:5!%(8%8&1-51%+1 &
(Yo<A&IA(*+1*+-12068 M1 &I AYo(H&IYo+85$?5+&V0#H+]124*&1* 1 &#: (%< 481 25$&Y%3*(1)#-5:129%((18#1!:5b 15
$#)13(%) > &H#I*AASHBA/

|

C$5-063&9BHH>5125$81: A5 3%6: 0631 +-1-$*21#-+18.45131 $85-+&1:0681&Vo#+1)#-5(]1*145$5G1J:18H#1$!: (%<4
:A53%6;905:1¥13$1%:5!*(&%&1-51#; 1 7TIMMLI*+-1&#Al#:1-5:35+&I#331$:*&Ipp! 2*8A#Y%+&]!>1&!8#1125$5!
3(5*$5-1*>#25179MBL]124*&!)#-512%6((|8#1!>5&Ipp! 2% & 4#1 4+ ABHEERI’HH+

|

4.3.4. Measuring Model Selection

65(53&%0+<!$5(57*+&!)5+&*(1)#-5(:1&#!%+%8&%*(YoR5!e#$! 1A-*&59!*!:%& 1 *&Yo#+1)#-5(]'>1%(-%+<!*1$
:%&1*&%o#+)#-5(]*+-1$53#<+%R%+<!1*1)%:)*&34!>58&255+!&45!31$$5+&!:%& 1 *& Yo#+1*+-1&45!1+-5$(&
)5+&*(N#-5(1e#$!$*)59!*$51*((1%) A#S&*+& I A*S&: 1#;I5PAS$&%:5/10;;53&% 7?5 #+%&#$%+<!-5A5+-:1>#E
*3&%?7*&%+<*)5+&*(N)#-5(1&4*&!1%:1$5(57*+&!&#!&45!31$$5+&!:%& 1 *&Yo#+1*+-1$53#<+%R%+<1%:;!&
)5+&*(N#-5(1+#1(#+<5$!)*&345:1&45!31$$5+&!:%E& 1 *&Yo#+/17*%o (1 SHH#-BHE&BVZHIRAS ! #+% &#$%0+<!
383(5!)*8!>513*1:5-1>81>19%(-%+<!8&45!:%&1*&Yott+)#-5(1#+1*+106+* AASHASY*&5!)5+&* (1)#-5(/105*: 1$Y
&45N#-5(1:5(53&%#+!A$#35::1%:!-%;;%3 L (&!&#!*::5::1>1&!)*8I3#+:%: &!#; | &2#! A4*:5: G1*g ! $53#<+% & Yo
&45!31$35+&!;$%)5!;#$!3$5* & BI&IBOAL+:1%0:1%) %0 1*+-1>g 1 *-#A&Yo#+#;1*1>5& & 5$!)*&34%0+<!*(&5$+*&9
$%)5]1#PIASP4*A1&4A5!7)5&*];:$*)5al#; ! J-5+8&%;8!24*&!%: 1<#%+<!#+/al6&*$&(5!*+-: 1$A$Y:513*+1%6+-U
$53#<+%&Y0#+!84*&!&A5!31$$5+&!)#-5dgHB5 BB, %0& ] *+-1&45!:1>:50 15+ 8EF 96+ &S 0#+!)*8!
$525*(1&45!A$#35:: 1#;)#-5(1:5(538%0#+/16&*$&(5 ! +-1: 1$A$Y%:514*?5!>55+1)5*:1$5-1%6+!:%) 1 (*&#$!: & 1-0
=45%$5!*$5!e*&!(5*:&9!&2#!1-%:&%+3&!A*&4:; #$IASH-13%+<!: 1$A$%:5/17%$:&]*!: % & 1 *&Yo#+1&4* &%
4%<4(8!A$5-%38&*>(5!)%<4&!: 1BHMKHRE2H0&A1*1-5;%3%5+&:%&1*&%o#+!)#-5(h1&45")#-5(1)%<4& ! +#&!
%+3(1-5!8&451%+;#$)*& Yot +1+55-5-1&#1)*K5!&45IA$5-%63& %ot +1e6*$&5$il Z##-: | BHHS g/ 7#$15P*) A(5]!
1+5PA538&5-!:*06(1$5!&%#1-5:35+-1)%<4&!$525*(1A$#>(5):1%+!&A5 AY(#&:!) 5+&*()#-5(1#;1* 1 &#; (%<4&!
:8:&5): 1#$W;14#21&458!*$5!5+<*<5-190+1&45!31$55+&!:%&8 1 *&%0o#+/1653#+-]1&45!5P&5$+*(1:%& 1 *& Yo#+
1+ #(-11+A$5-%38&*>(8!%+!12*8:18&4*&!34*+<5124*&N#-5(1%:1$5(5?*+&h!;#$!15P*) A(5]125*&45$! 3#+-% &N
5b1%A)5+&!;*%(1$5:!)%<4&!$5b1%$5!$5¢c53&%#+#;1&A45!* 3 QY6 3B Vo &L39 ) #-5(1&4*& ! >58 & 53!
1%08&:18&45!34*+<5-13#+-%&%0#+:/'@:1$5:5*$341#+1:&*$&(51*+-1: 1$AP%: 5! AS#<$5::5:1e9*+-)*+I5&!*(/]'ELE
)5%:1$5:1#;1:&*$&(5]1: 1$A$%: 5] 1*+-1$53# 2558129 ((1>5!%) A#$&*+&IASS$;#$)*+351)5*: 1$5: 1#; 1) #+ 06 &#H$Yo+
|

4.4. Program Effectiveness: Training Monitoring Proficiency throughout the
Monitoring Cycle

>BIQAHL<A&IH:I*:1¥1: AU $*(h184*&1%:]124%(5!8451<5+5$*(1&SAS: 1#: | A$#35:: V4 RAURSABEE[1845!:%6& 1
52#(?25:12%8&415*341 (##A/105*: 1$%+<!8&451:A53%; %3 A*$&.: 1#;1& 45!+ %6 8H$%+<1383(51&4* & *$5!: &$#
*3$#::1-00; 585+ & 06& 1*&YoH+:13*+1>5145(A; 1(]1*:184%:13*+1-06*<+#:5!:A53%;%3125*K +5::5:1%6+1&4518$
ASH<$)/1=$*%+%+<!5;;538%25+5:: | 3ATEBRHSI5* 341 A4*:51#; 1 &AB)#+ V&S Yo+ S 1511 (!
*AA(%3*&YoH+13*+1>5106-5+8%6; %65 1+-1<+A: HS! (%) Y& * &0t +:]1*:1(%:&5-145$5G
BAJ:I&A5IAY(H&I*--$5::06+<I*I (#21A$YHSY&BID15: &b#H+
EAJ:I&ABIAY(#8&!11+:1$51#;124*&152%-5+351*>#1& | SAR R1$IB#EY0: | +55-5-1&#1*+: 25$!
&A5ID15:8Yo#+]1#; 1245351845100+ #$)* 8Yott+13* +I>51-#1 +-|HSI1#:124*&1$5:5$5+3512*(15:!
*4-13H) A*S0:#+: 1 A1 (-1>511:5-18# 1 +-5F:&*+-1& 45! 1+:#(-%+<I525+&:_
MI[*:1&A5! A% (#&!;*%6(5-1&#1%-5+&%;81&A5!+55-1: #S AV(#&1%0+& 5 SRBHEIH]!) %6: %-5+&%

*38Y/o#+1+55-5-] S 3#+3(1-5-1*+*3896#+106:1+55-5-1245+1+#+5196:131 $$5+H&(813*((5-1:#$_
!
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4.4 1. Identifying the Monitoring Question: What Monitoring Question When

[#2125((1-%-1&45!8&$*%+%+<IA$H#H<$*)1&5* 341 A% (#8: 1 &# A%3K!845!%) AH#S&*+ &) HBIBAES%0+<!D15:8%
%))5-%*&5!3#+&3P46!:*)5!:A53%;%3!%::15:1-#1+#&!+55-1&#1>5!1+-5%: &##-1%+*((1: % &1 *&Yo#t+:/ T#S!
5P*)A(5]!%:;!@=F!c1:&1%::15-1*I3(5*$*+35!)#-9&8%%6=<@,|&45!| AWHE1 $$5+&(8!;(8%+<]1%&!%:!
$5(52*+&I&#!*::5::1245& 453! &A5 A% (#&!13*+!:*; B &Mo-+88 ) *K 51 &45!+5213(5*$*+35*+-1*(:#1845!
+5P&!$5:&$%3&%0#+:1#+1&45!3(5*$5-!;(%<4&!IA*&4/16#)5!D15:&%#+:1*$5!*(2*8:1$5(57*+&!>1&!+#&! 2%
:$5b15+38!1#$! AS%#$%&8!$5(*&%?5! &#I#&ASSID15:&%0#+:h!#FI5P*)A(5]!*::5::%+<1245&45$!&45!* %S,
&$*CEI&HSASBE:13(5*$*+35!&#(5$*+35:1+55-:1&#1>5!-#+5!1#$5!:$5h15+& (81%+1-8+*)%3IAd*:5:1#:1: (%<
&A*+1%+13$1%:5/17#$!:#)5!:%&1*&%#+:]!$5(57*+&!b15:&%0#+!: &$*&5<%5:13*+!>51%-5+8&%;%5-*+-1&$
#$)1(*&Y%+<I$5(57*+&!)H+%&#$Y+<ID15:&%6#+:/1Z513t+:%-5$ BRI BI42$Y0 1| & 4* & 1*$5!
1:5;1(1#$152%(1*8&%0+<&$* %0+ %+<I*+-14# 21 &H#H#> & * Yo+ -+&*1*>#1 &1 4#21 25 ((| A% (#&:1 25$5!8&$*%0+5-1&#!
V#+%E&#$%+<Ib15:&%#+:/

|

4.4.1.1. Flight Scenarios

=451;(%<48&!:35+*$%#:11:5-1%+1%::5:1)5+&I+55-1&#1>5!:5(53&5-1: &$*&5<%3*((8/1=458!:4#1 (- ASYo#$%&
:A53%;%31)#+%8H#$%+<I015:8%6#+::#1*+I5PA(%3%&] H>C538%?5!: 3H$%0+<!)5&4#-13*+1>51-525 (#A5-
b15:&%6#+:1%:K5-/IC*$&%3L(*$1&$*Vo+ %0+ <IASH<$) ) BHBARY L5 WY oH+ ! HB): I*+-13H#+85+&/I THS!
5P*)A(5]1%-+15*341#; 1¥:581#:1$531$$%+<!:%6& 1*&Yo#+] A% (#&: ) %<A&!>51&$*00+5-18#1* K I A*$ 89631
*4-184%:1)*8145(AI&A5IAY (H&I$58$%525!84511:5; 1(1*::5:1)5+&I*38962%&%65:/ 0#: & #;1& 45! %6 & 1 *&Yo#-
*::5:0) 54 & AL (IS B (H<H1: 18 &A5): %08 1*&Yok+:11:5-106+ &S %0+ 00+</I[#2525$]1%6&1%: I* (:#1 2*(1*>(5!
00+3(1-51:#)5!+#25(1:%6& 1 * &bt +:1&H#1%::5:: | AV (H&:j*>%6(%&BI&H!<5+5$*(%R5/!

|

4.4.1.2. Response: Verbalize the Question

COO(H&I1+-5:8*+- Yo <\t 1 4H21 &#1- #3L: 1#+1$5(57*+& M1 B &UBIH#3*+1>51)5+: 1$5-1>815(%63%&8Yo+<!*!
258>+ (IS5 AHSEI*3SH: 11X+ $005& 81#: 13H+ 8+ 8Yo+<1:%0& 1* &bt +:/\=A45 AY6(H&] Yo+ I+ IHASS*&b#t+*(13#+4
*:K5-11-06$53&!015:&06#+1>81*+1#>:5$25$1#$1%0+:&$13&H$] | #SI5P¥)A(5]! Z4*&I-#18#112*+&I&HIK +#21#
1+-5$:8*+-1SV8I4#2_allASS&YoH+*(13#+&5P&: I #$I*25$>* (IS5 A#$&!)%6<4&!I>5GIBQ!I8#1I*$51$5& 1$+%
(%<48&1-53K1e%+1*1: A53%:%313#+&5P &)1 24*&1-#18H#11 2%+ &I&HIK+#2!:%$:8_NEQISH1I*$513#*34%+<!
AYo(HEI*>H#1&I24* &I &HI* & &5 +-1841%+1&A%: | A*$&Y63L(*$! 3AMIESH! WA 419BEQ 3&YERY0-SHIH: 1*]
(%6<4&I3P521*+-1¥$51%: K 5-18&#19%-5+8%; 8124* &1 &A581*$51 & $8Y6+<I&H!: Vo+-IH1&I*+-1245& 4518 4%:1%:16
06-+1&4%:13#H&5P&/

|

6&$1381$5-13#-%+<!:345)5:1*$511:5; 1 (1;#ESBABH+ 510685): | *+*(H<#1:1&#I<$*-51:4558&: | #$!: 3#$Yo+<!
F,0 1eN#&5:K58!5&1*(/]\ELBHG/1Z$%&&E5+HSI 255>+ (1$5: At+:5:13%+1>511:5-/IY5$>*(1$5: Att+:5: *$515+:
& ASH-135184*+12$%&&5+!>1&1)*81>514*$-5$18#!: 3H$5/1=45!: 35+ $Vo#: 1>506+<I*::5::5-1: 4#1 (-14*?5 1K+
BHSS538I3H) AH+5+8:]1*+-1&451ASY6)*$81: 3HSYo-+<1:4#1 (-1 3BEABTHIRA5: 51*$51 A$5:5+&/1 @ +1*1PY%(%*$8!
:3HS51)*8I>5!11:5: 1 (1 #S!3#-%0+<106+3(1:VoH+1#: 106+ 3HSS53& 1 +-AH#S! (H21 ASYHS%&BID 15: &Yo#-+:1e5/</]1%
&H13H$$53&ID15:8Yott+:01%; | AVb(#E:*$5! (%K 5 (818! ASH-135 )1 $8IDA RN (R.Y

|

I+ 08Ut +I&H: SHSUBHIGI &]1068!3*+1>511:5: 1(1&#!: SHSEHS1H#S) | A*$&% 31 (*$(81*1015: &%6#+:| (575
<5+5$*(96&8/1T15: &Yok+:1#:1%+85%$)5-%*&5! <5+5$*(%&8]!: 1341%: 1  F*+1251)55 &1 & 48N @EF!3(5*$++35
45*281&$*::%31 (%K 5(8!&#1%)A*3&IH1$I*>0%6(%6&81&H!)* Vo863 BATRER Yok | &A5IA (*++5-!
*18#:(%<4&))#-5:al)*8I>5!)#:&!1:5: 1(/1=45:5!h15:&%6#+:1%+ 7% &5 &A5I AV (H& | &#1+#8%35] 1 3#) A*$5] 1+

| (5P%>%(%8&8!%+14#218451015: 896+233% [ (BBl *H 1 AAHSEYb+<I*-*A&*>V6 (V6 &8I&H 3H+- Y68 Yot+:]1>1&!:
A$H?%-5!:&$13& 1$5!*+-1)*81315!(5*$+5-1)#+%&H#$Vo+<| A*&&5$+:/1[%6<4(81<5+5$*(Ib15:&Yo#+: 1*$511+(C
>5125$8!1:5:1(G! Jj)13453K%+<1&4*& 1 25]$51#Kal-#5: 1+ #& 3#+: &S Vo +124*81%0+ H#S) *&YoH+1: 4#1 (-1>5!

<*@5$5-]13#)A*$5- | HSI ASH%0-51*+8I>#1+-*$%65: L #$1245+18451015:8%6#+1%:1:1;:%3%5+&(8!*+:25$5-/!
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[%0<4(8!:A53%;%3!b15:&%#+:]:134!*:1" Z24*&1%:!)8!*(&%&1-5al#$!" Z4*&!12*:1)8!(*:&!3(5*$*+35a!)*8!(5*-!
&) $*<)5+8&5-1*2*$5+5: 1+#&1%6+&5<$*&5-1%+&#1&45!:% & 1 *QBH- W #<B0R*8/IC1&!-%:;;5$5+&(8]!
:A53%;%3!b15:&%#+:1:134!*:1&45:5N)*8I>5N)#:&!1:5; 1(I*: 1 1><#*(I#BIA*S&: 1#; 1*I>$#*-535]1%+&5<$* &% -
b15:&%#+/1J+!:9%)A(5!&*:K:]1245+!AS#A(5!34*$*3&5$%R5!24*&!&458!*$5! & $8%0+<I &#!-#1*&!* (#21(5?5(
JHS5IASH+5! 8- BEBRYott+1#$1-%0: $1A&Yo#H+1%+1*33H) A(Y%: 4% +<1&45!<#*(le Y*((*345$!i1 Z5<+5$] BHD W
*)51A$%+3%A(5!)*8125((14#(-1:#$!)#$5!13#) A(5P1*3& %4 2%8&%5: /!

|

4.4.1.3. Response: Select the Question

@:K%+<!A%(#&:1&#125$>*(%R5!8&45%$!b15:&%#+1%:! (K5 (8! &45  BRIAKAH (&I P5!)5*:
4%2%+<I|A%(#&:1<5+5$*&5!$*&45$!8&4*+1$53#<+%R5!*13#$$53&!$5: A#+:51%:1*1>5&8 8&5$!)5*: 1$5!#; | & $*
5;:53&%7?5+5::/1[#25?75%]:#$ A*$8& %31 (*$! &$*Vo+5-1:00& 1 *& Yot +:12%84!I5PA53&5-1" $%<4&1*+:25%:a!%
>51A#::%>(5!1&#1%+725:8&%<*&5! A% (#&1 2% AB B HENBUBY035!85:&: /! T#S!I5P*) A (5] *IA%(#&!) %<4&!
200521*:4#$812%-5#1#$! - +%AAB&A! *)A(%+<I*1;521)%+1&5: 1#;!;(%<4&]'8&45+!>51*:K5-1"Z4*&1%:1845!
A$%#$%&8ID15:&%0#+!&#1*+:2581+#2_al*+-1)*K5!*1:5(538%#+!;$#)!: 53N BRYSES+*&%?5:/!
F#+&%HB#+18&451$5: At +:5] 1845 A% (#8&!)Y%<4&!* (:#!>51*:K5-1&#1%-5+&%;8!248!&4%:1%:18& 45! A$%#$
:525$*(1*(&5$+*8&%?5!I5PA(*#*&Yo#+:/

|

4.4.2. Gathering Relevant Evidence

U*&45$%+<!*+-19%+8&5$A$5&%+<157%-5+351%:1*&!&45145*$& !#; ) #+ % BAEHoHIGLASER I GASEL |
<*&A5$5-1*+-1*::5::5-1&#1*+:25$1&451*3&% 7?50 15: & WM+ BB 10+, #$)* & Yo#H+1&4*&!%:1)%::%+<]!
%+3#+:%:8&5+&]#$! 1+5PA53&5-1%+!&45!:%8&1*&%#+!)#-5(/\U##-IAS$;#$)*+35!$5b1%$5: IK+#2%+<12
%0+-1-*&*1*>#1 &!1&45131$$5+&!: % & 1 * LBMRIEBII 15 & Vo +1*+-14#21&#1*::5::1&45!%) A(%3* &Yd#H+#;1-*&*/!
|

4.4.2.1. Verbal Report

@:12%8&A4")5*:1$5:1#;1b15:&%#+!*:K%+<]!5?%-5+35!| A$#35::%+<!3*+I>51*::5::5-1>81?75$>*(1#$1 2$% & & 5+
F5AHBE/NY5S>*(IB5AH#B&! % IA*S&U3L(*S(8145(A; 1(1#P!*::5::%+<| & 4RABHPASAA- A (A& 45!
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4.4.2.2. Verbal Critique
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4.4.2.3. Nonverbal Actions
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4.4.2.4. Eye-Tracking Data
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4.4 .3. ldentifying Implications for Action
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06)A(8! $#&5a!5P531 &6+ 1#; 1% ASHIT ISR 5+ & #; | 3HSS53& 1 +-18.96)5(819%6-5+&%0: % 3* &Yok+1#; 13H#+ &5
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:A%$*(/'635+*$%#::4#1 (-1>5!:5(53&5-1&4*&*$5!$5(57*+&! &#!8&45!:%&1*&Yo#+:1*--$5::5-1%+!& 45! & $*U
A$H<$*)/16A53%;%3*((8]#>C538%675!: SHSYBHN ESWBELYo#+:1*+-13H+ & SH(1*3&YoH+:1+55-:1&#1>5)

-5 75(#AB-/ICY(#&: 1315515 K5-1&#1<5+5$*&51 & 45! #(1&YoH+1#$!35%&%b 15I5P*)A(5: #; 1*3&b#-+:1%6-5-
&5:&I5P*)A(3:/

|

26
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4.5. Program Effectiveness: Training Task Management and
Communication for Monitoring
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4.5.1. Task Management
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2068 A1$*A%-13(*::%; Yo 3*&YoH-+1>*5-H+IA$5-%638*>(5!315:1)*81>5+5:96&!; $#) | &$*%0+0+<]1*:1: 1<<5:&5-!;
<HO+IH-53%:Y0#+:/[#2575$]1 25 -#INGA 14" <5+5$063a1* & & 5+ & Yot +1 85+ Yo+ Yo+ <|&A*&I2#1 (-1 < 1+$-!
*<H0/0+: &I 3% o+ (1 (YA S (*A:5:/1Z5):1: A5 3&I&A*&I&A5!>5: &I ASH&S5 38 %0 +1%:1: 8$*&5<%3]!) 5*+%+
5(53& 00+ 1#;1$5(*&% 725 (8! AHS& H+Y6&H$Y6+<1383(5:]1%+&5$:A5$:5-1206841896) 51 &#1 3#+:%-5$124*&!
00) AHS &R &HI$52%5 214 5P &/

|

4 .5.2. Communication

L:&I* ) H+%&HSYo+<I&*K5: I A(*35!20684%+*I>$H+-5$1:5&I#:1; (Y%<A&1*38%62%8%65:|1%6&*(:#18*K5: IA(*3
3#))1+963*8Yott+! 3+ &5 P&/IFH)) 1+%63*&YoH-+1%6: 1*1 20HE SHAHBAH LI+ 08 H$Y6+<15: 53896 75+5::!
3*+1>51(9%6) Y0 BBIVo+*-5h 1*&513H#)) 1 +%63*&Yb#-+1%:125((1*:1>81%6+*-50 1*& 511 +-5%:&*+-%o+</!
F#))1+%63*8%#+1:K%((13*+*AASHASY*&5(8!>5!%6+3(1-5-106+ &S %0+ Vo+ <! HS! JH+ Vo8 HSYo+<I*:125((1*:19
8$*%b+%0+</I XBHYEL+963*&o#+1$*&A5SI &ANGHNES Y63+ &YoH#-+1%: 1 #$5! (YK 5(SIASH>(5)/!
@::57)5+&I#:1&$ Y0+ 00 +<!:4H#1 (-1*--$5::1&4513#)) 1 +%63*&o#-+13#+ 25+ &Yok+:15) Ad* %R5-1%6+1&$*%6+ 06+
&45:51)*812*$8106+18451-5<$55!#;1: (5P%>06(Yo&BIH#$!: &*+-*$-0oR*&Vo#+1-5:%6$5-/1=45$5!)*8I>5! A*$&%63
3#))1+963*8%6t+ <A HSIASH> (5):1&*$<5&5- 1%+ &5+ 06+ %0+ <I*+ $EBS BREHATHL Y631 (*§:#31:/

|

=4#1<413#)) 1+%63*8Yo#+1%:1%) AHS&* +&I&ASHL <MH#18.; (%<4&]1&A$553H#+&5P&: :#5I3#)) 1+963* & Yok +!
)+ %68HSY0+<I*$51(%K5(81&*$<5&: I #$I+1:5:)5+&G!
B/1J:1&4513(*$%6&8I*+-13#) A(585+5:: 14 1>$%65;%-+<:1eA$5: (Vo< A&IH#$1%o+: (Yo<BBE!: 1;:%3%5+&I&#
QA*&IQABIA(*+: #1845 3HABIH: 18451 (%<A&!>5%+<!>$%5:5-129%((15+*>(5!&45!COI&#-585%)
06;1&45!;(Y<48&1%:1>5%+<; (H2-+1*: INESHERIS1>$%65; %o+ <I3#)A(8!2%&4*%$(%+5!
A$H35-1$5:1+-1A#(%3%5:
E"#5:1&45!CO+#&%;8!&45!C71#;1-%:3$5A*+3%5:1245-&ABSLRB*H-5(*8%+<!1+&%0(!
&458!*$5!;1((8!1+-5%: &##-1*+-1*3&%0#+1%:1%-5+&%;%5-_1"#5:1&45!C0!3#))1+%3*&5!+#&!
#+(8!*>#1&!:A53%;%3!?*(15:1&4*&!?%#(*&5!5PAS3&*&%0#+: 1> 1&!*((#!*+8I>$#*-58!:5+:51&4*&
#)584%+<!1+5PA53&5-1#$!A$#>(5)*&%3!%: I<#%+<I#+
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MI"#5:18451COA5$:%:&1%+!3#)) 1+%3*&%+<1&45!5P%: &5+35!*+-1+*&1$5#:1&A5IA$#>(5) &1 84
C711+&%(*+*AASHASY*&5!$5: A#H+5106HA$H#?%-5-_

|
@ H1&AAH:%>(51%::5:)5+&I3H#+&EP &I3H+35$+:1&451COI&*K Yo+ <I*1+55-5-134+&$H#(I*38Yott+IHSI* P4
& K%+<I*+1%+ 3HS$53& 3#+& S (1* SRV6HABIBHY | 2068418451 CT!;*%(:/1=4%:1)%<4&!1#331$!%:;1&45!C7!
5P&$5)5(8IAS5#331A%5-1#$!:1>8(81%+3*A*3%8*&5-/1=*KYo+<13#+&SH(I*38Yott+:1)*81>513#+:%-5$5- 14
& KI#: 1+ %084 $%+<]1>1&!35$8&*%0+(8!;*((:12%&4!&451-18%5 11#; 18451 COI$H#(5/!
|
@:12%&AH&ASS): KB (IH Vo3*&Vo#+13*+1>51%::5: 51 >H&A!#SI 3+ 35A&L*(11+-5$:&*+-%6+<*+- - #$!
(15+&!5P5318%6#+/|F#+35A&1*(11+-5%:&*+-%o+<13*+I>51%::5::5-106+1n:3$%A&:j| 24535 & 45! A% (#&1%: 1/
206841 24*&I-HIBHLI*BI+H2_al*:IF+11+#(-%+<!575+&1%:1-5:3$%>5-/11+1-8+*) W53 B58RH <]
8$*%0+%+<15:;53&%725+5::)*81<5+5$*((8!>5!>5:&!-#+5!*&1&45!3$52! (525 (]! &4#1 <41 %+-%72%- 1*(1*::5::)
3*+1>512%(1>(51#$1#) 51KV ((/H+5 1 AASH* AL HSI*:15::00+<I¥+106+-962%%-1*(|AY (H&:: KY6((1%: ! 1:51#; 141
3t+:5-5$+ 85186 (#&8&4%: 134+ TFAGHIEL | B4 +100+&5+&Yot+*((813$5*&5134*((5+<Yo+<!:%6& 1 *&Yott+:1:1
85+ U0+ DB KSH (HE& &t +#8Yo35 ! +-1$5: A+ 1&H/1=4%:13*+1>511:5; 1 (106;1%::5:: %6+ <I$5: A+ 51 &HI$5 (*&% 25
S54*20#$:184*&1*$511+(YK5(8I&HI#3I LS Att+&*+5#1: (8//[#2525$] 1:51#:; 1134 +:5-5$*&BIPBIS51¥240/-5
)*+813%:5:1>53%1:51&45!%::5::)5+&1%: 1#:1& 45! 8$* %0+ Yo+ <] 1 +#&I& A5 AV (HE&]*+-15;;53&%72513#)) 1+ % 3* &Y
&*K5:IA(*35!%+-13*+1>51)5*: 1$5-1*&1&45!3$521(525(/! @::5::) 5+&!) %<4&*(:#1%+3(1-5!;(15+&!5P531&%6#
185 K:1$5(8%0+ <+ 1%1: 8% +-%$-13#)) 1 +%63*&Yott+: | ASHRBZBOHL $5/
|

@:1%:!1<5+5%$*((8!&45!3*:5]1:35+*$%#:|+55-1&#! A#:5!34*((5+<5:1:A53%;%3!&#!&45!:K%((!>5%+<!*::5::5.
&#N%+%)%R5!&45!*>%(%&8#;1&45!3$52! &#!1*+&% 3% A*&5!&45!34*((5+<5]1*+-1+55-1&#14*?513(5*$! 3¢
:3HP%+<I&A5!K58!*:A53&: #; | ASS$; HE)S#IBE5: 1#;13#)) 1+%3*&%0#+12% ((1#?5$ (*Al2%&41#&45$!

)5*: 1$5:1#; ) #+%8&#$%+<!:%+35!)*+8!)5*: 1$5: 1#; ) #+%&#$%+<!I$5(8!#+! 25$>*(%R*&%o#+/105*: 1$5:!
#31:%+<I#+13#))1+%3*&%#+!3*+11:51&%)5!)5*:1$5:]1%+3(1-%+<!&%)5!;#3!;%$: &!) 5+&Yo#+1#; 1*+1*+#)
#$11+5PA53&5-I5PRAR)5!&#1)5+&%o#+13*1:514#$1%0+&5SAS5&* &Yott+1#:18&451%::15]1&%) 5! &#1)5+& Yot +1+
*3&Y0H+]1*+-1&%)5!1+&% (1 +55-5-13#+&S#(1*3&%#+1%: | & *K5+/1T#E&1* ((1&45:5!3#)) 1+%3*&%#+:1)*81#33 1
+#A#331$$5+351#; ¥+ *&&$*3&%?5a!>1&!%+3#$$53&! 3#+&S#(1* 3L UG (A2 B ABIIREE Hrd
%-5+8&%;%5-13#+&$#(1*3&%0#+1&4*&1$5D1%$5: ! A5$:%:&5+&!3#)) 1 +%3*&%#+!>8!&45!C0!%: 1#+5!5P*)
3#+;5-5$*&51AY%(#&!3*+1>51*11:5:1(15(5)5+& I#; | A$#<$*)152* (1*&%0#+/16&8(51#; 13#) ) 1+ % 3* & Yo#+1*>#1&!
%) A#SE&*+&!525+&:1)*81>51:3#$5-1*:125((UBHES(8!%:;!:A53%;%3!<1%-5(%+5:1*+-I5P*)A(5: 1#;!3#+3%:5!
>1&!I5PA(%3%&!3#))1+%3*&%#+:14*?51>55+I A$#7?%-5-1%+1&$*%+%+</

|

J&!%:12#$&A+#8&%+<18&A5! ?7*(15#;!3#+35A&1*(1 1 +-55:&*+-%+<!*+-1*>00(%& 8! &#!3#) ) 1 +%3* &5 #+%&
A$#35::1*+-1$5:1(&:]!+#&!c1:&!;(15+& ! BP BB %+5!:K%((/! Z5!>5(%5?5!*+1%) A#$&* +& ! &$* %0+ % +<!<;
%:1&#!)*K5IK+#2(5-<5N#$5!5PA(%3%&/! @+!5PA(%3%&!1+-5$:&*+-%+<!#; N #+%&#$%0+<: K% ((:!AS#?
2%08&413H) ) #+<$H1+-]| A$H2%-5:1:4*$5-1&5$):]1*+-1:4*$5-13#+ 25+ & Yo#+:/1=4%:15+*>(5:1:%8& 1 *&Yo##+1)#-5
&A&!I*$5!13#+:%:&5+&!1*3$#::13$52!1)5)>53$: 1*+-1)*K5:13#)) 1 +% 3*&Y0#+!5*:%53/ 7#$!5P*)A(5]': &*+-*$-!
3#+35A&: *>H1 &) #+%&H#SY+<ISH#(5:]1:4*$5-! (*+<1*<5!:1341*:1$5-d85((#2d<$55+!:&*&1:]1*+-1:4*$5-!
3#+25+8 %01+ *>#1&14#21¥1COI*(5$&: | &A5IC7I&H#I*I ASH>(5)13*+* (1P BERYAH+/1=4%: | 3*+1*(:#!
)*K51%&!5%:%5%!#$1* A% (#&! &#!" &* (K!&#!4%)d455 o528 $6-6€] 1 *+-1&#!1$5; (5 3&!#+!&45%$1#2 +!
AS$;#3$)*+35!*+-14#21&#1%) ASH?5!%&/ CY(#&:-#!: A#+&*+5#1:(8!$5;(53&!#+!&45%3$! A5$;#3$) *+35]!
3#))5+8%+<!"14]1-*$+]101:4#1(-14*?5qal*+H &4%: 1) 5&3#<+%08&Yo#+1%0: 1*12* (1*>(5! &##(/1 Z5!:1:A53&!&4*&!
&451*>%(%&8!&#!$5;(53&!#+1*+-13#)) 1+%3*&5*>#1 &!&A45!31$$5+&!:%&1*&%0#+!2%((1>5!%+3$5*: % +<
*1:1A5$2%:#$8!3#+&$#(]|$*&453184*+1-%$53& ) ¥+ % AL (*&Yott+]1>53#) 5: 1* | <$5* &5 S A*$& 1#: | A% (#& Yo+
O?*(1*&%+<!5;;53&%75+5::1#;1-%;;5$5+&!&$*%+%+<I*AAS#*345:]1:134!*:1&45! Y YOI* AAS#* 341 &#!:4*$Y
%+;#3$)*&%0#+]!)*81>519+3$5*:%+<(8!2*(1*>(5/

|
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4.6. Summary: Performance Measures for Assessing Program Effectiveness

O#+%&H$Yo+<1%:1-%;:%31(&!&#1)5*: 1$5/!fSPASAB(BES*8I#;1)5*: 1$5:1%6: 1A#: : %> (5] 1*+-1+#
:%+<(51)5*:1$5!%:!AS$;53&/!I"$#*-(8]!1:%+<!*1?7*$%5&8!#;1)5*: 1$5: 1#;1&45!:*)5*3&%?%&8!*+-11:%+<!*]
?*$%58&8#;1*3&%?%&%5:1%0:1&45)#:&!1?7*(1*>(5*AASH#* 341 #$!1*::5::%+<1&45!&$*%+%+<15;,53&%?5+¢
&$*%0+%+<BRPH<

|

05*:1$5)5+&!3*+1:5$ 251845 <#t*(1#; | A$#H?%-%o+<1*1:1))*&9%6 ?51*::5: ) 5+&!#; 1#255* ((1&$* Yo+ %+ <| A$H<F*)!
:8$5+<&4]1*:131$$5+8(8!-#+51%+! @ TC!35$&%;%3*8%#+/1Z51>5(%5251%8&! %: 1* (:#12*(1*>(5!&#1%-5+&
&$*%+%+<!:&$5+<&4:1*+-125*K+5::5:/1J+1&45!: BARY& BN, 1 (| &#!K+#2!245$5!&45!1+&$*%0+5-!
?1(+5%*>%(%&%5:1*$5!*+-145+35124*&1:%& 1 *&%o#+: 1#$!*3&%?%&%05:1)*8!3*$$B!<$5*&5$!$%: K/ J+1 &/
&A%\ ASH?Y-5:1:#$)* 890751 < 1%0-*+35H-+1245$5]*+-| A#:: 06> (814#2]1 &5 Yo+ %b+<3*+1>5106) AGH?5-/1 J+1*-
:1))*&%7?5)5*:1$5:13*+1>5!-5$%?5-1>81%+&5<$*&%o+<!)#$5!-5&*%(5-1)5*: 1$5: 1&4*&!*(:#!: IAAHS&!

#$5)* &Y 25157%(1*& Yot +/1=41:]1*::5::%+<13#) A#+5+&IK+#2(5-<5!3*+ A$#?%-513#+:%6-5$*>(5!>5+5; % & I*
(%&&(5!3#:&/

|

05%:1$5: 1#;106+&5<$*&5-I ASS;#$)*+ 35" $5106) A#S&*+&!>53*1 ;5 \RMTA NS +284+1 845!
HABS*8YoH+*(134+&5P &/ J+&5<$*&5- ) #+068HSYo+<1:KYo((:13*+1>51%::5::5-106+1845!:96) 1 (*&HSI*:125((1*:1¢
HASS*8Yot++(1; (Vo4& !

|

=451 #((#2%-+<1653&YoMHILS: 3596> 51+ V68 #$Yo+<I52*(1*&UbH+1*&1-%::5$5+819575(: 1410 7* (L& Yot +/!
653&96#+!S1-5:35%>5: 558 1#:1*& &% & 1-5:] +#&IASS$:#$)*+35/19*&5$!:538%6#+:1< %6 ?5I5P*) A (5!
*AA(%3*&YoH+:1#;18A51>* % 3IASS #$)*+351)5+: 1$5:1-5:35%>5-106-+1&4%::53&%6#+/1653&%6#+!H1-5:3$%
*_-008Yott+*(134*((5+<5:1-525(#AY+<1)5*: 1$5:1*&19525(IQ]#AS$* &% #-+*(1%) A*3&/

|

|

5. Level 1: Trainee Opinions and Feedback
5.1. Level 1 Characterization

9575(1BI*:K:IA*$&Y%63%A*+&:]11: 1%((8!8$*06+55:1> 1 &IAH: :%>(81%+:&$13&#$:1*:125((]|&#!c1-<51&4518$*
ASH<S)IT15:&%0#+:1)%<4&I3H?5S!)*+8I8#AY3:13#+35$+%6+<14#21) 1341 A*$8Y63%A*+&! (YK 5-196&] !¢
296((1>5!1:5: 1 (J#$!3#+:%-5%: 1% & IHASS*&6#+*((81$5(FBIBHES 55->* 3K *>H#1&1&$+ Y0+ Vo +<13H#+&5+&!
HSN) &A1 3%+ (HI>EI3H((5385-/1=4%: 1 #$) #1525 (1*&6#-+1)*8IASH?%6-511:5: 1 106+ #$) * & Yot +1*>#18&!
8 Vo+%0+<!:&$5+<&4: ¥ +-125*K+5::5: 1% +-1)*8106+3$5*:5!&$*%0+ 0o +<I*335A&*+35/1J+&5$A$58%+<18&45
)1:&>51-#+513*$5: 1 ({8:1%:K%+<!:#$1&$*0b+55I#AY-+0#+1-#5: 1+#&1)5+ 1 $51245845$1%6+!:*381 84518 $+0%
(5*$+5-1*+8&A4%oH <!

|

Co(#&:1)%<4&!>5!%: K5-1&#1%-5+&%;81*: A53&:184*&! 84581 &A#1<A&I 25$5IA*$&% 31 (*$(8! <##-le1:5:1(]
HABS*&Yott+*((81$5(52*+&]!3(5*$]!45(A; 1(1&#1)5]!5& 3/ JRHBHRAASTBIM 31 Att+5+&IHSI* 3896 7% &8!%o+!
8$*%0+%+</16A53%;%31%+H$)*&Yo#-+13*+>51 A*$8 3L (*$(8!1:5; 1(1%+!;#$)* &% 2518 $* %o+ %6+<I57*(1*8
0:11: 1%((8-#+5!*&1&A51896)51*+-1 A(*351#:1&$*%0+%6+<I>1&1)*81* (:#1>51-5(*85-/1 T15:&%6#-+:1)*8I>5 A#:5-1:
:1$7584$1%+8BE2/| @:1*+I5P*)A(5]'&45!5*$(81*::5::) 5+ &#; fI=OF[6!&$*%+ %6+ <1245+ *AA(%5-1&H!
)5-%3%+5!$5(%65- 14+ A*$ &9 SPoBETEHo+!5& (/' ELLWg/

|

FH&5!84*&19525(1BI57*(1+&YoH-+1<5+5$*((81-#5: 1 +#8!%--$5:: 12458 45$!:#)5&4%+<134*+<5-1:$#)1845]

85+ Uo+%0+</1J&1%: 1+ HERE K TE&Y03%0A*+&:124*&1& A58 &4H#1 <A&IH#:1&A5!&$ %0+ %o +<1>5; #$51&458!4
3H)A*$5120684124* & &A5818AH]1 <4&1*;&5$2*$-:/1=45$5106:1*13%:51245$5!34*+<5106: 1#; 106+ &5$5:8] > 1&!
ALS;#$)*+351%: 1+#8&1%+ 225 I58) %<4&1%+25:&%<*&5!*&8Y6& 1-5:1¥+-1245 8 LTHBERIIHED: |
>818$*%+%+<]124%341)%<4&!I>513#+:%-5$5-19525(1B/1Z4%(5!*&&Y%& 1-5134*+<5!)*81>5106) AH$&*+&U
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068 1*&%6#+:10:1341%:15; #$&:1&#134*+<5!:*588131(&1$57]!25!5P A5 38 AR BHI4@B#-+12%((!
)#$5!88AY%3*((81>51#;1<$5*&5$1%+&5$5:8/
|

9575(1B!B*(1*&%6#+!1$501%$5:1-53%: Vort+: 1*>H#1 &1 24H A*$&Y03%A*&5: |1 4#21-*&*I*$51 3H((5385-] 1+-124%
1$7584$196+&5$7%5210%6-+:&$1)5+&I&H#! 1:5/1U1%-*+351*>#181845:5! 8#A%3:1:$#)1845!:#3%*(1:3%5+35
3H((53&%6#+!1#;18 45! )#:&1*331$*&5]11:5; 1 (1%+#$) *&Yo#+1e5/<[BIEHALEFEHG/1 Y %::5$15&*(/!
eELLLQIA$#?%-5!A*$&%31(*$(8I$5(527*+&!%+#$)* &Yo#+1#+1:1$258: 1% +-1:1$2581%+:&$1)5+&: 1*+-184%
H1$35!#5!)*+81#;18451$53#))5+-*&Yb#+:145$5/

|

5.2. Evaluation Participants

C*$8Y63%A*+&:1*$511: 1 *BIEMB5: BB Yo+<1*::5:)5+&: 1 $H#) 1&$*Vo+5$: 1 3*+1*(:#1>512%(1*>(5/!
C*$8%3%A*+&:|IA*$&63L(*$(8!&S*%0+5$:]13*+1*(:#1*3&1*:1: 1AA(5)5+&*(1: 1>C5381)*&&5$!5PA5$&: 1e 60t
#)51)*814* 25100+ #$)5-120652: I*>H#1 &1*--%6&Yo#t+]1-5(5& V6t +] HS| SHSS5I8YoH+1#; | 3H+&5+&IHSI#:1-5(% 25
)5&AH#-I1=451)#:81%+ H#$)* &Y PEPEBHSI&S*V+5$:1)*8I>51-06; 5$5+&I&4*+I&A* & H#PI&$*V+55:/17$5015+6
*((VAGHA(5124#1*$5 ASH#2%-5-18451&$*%0+ %0+ <I*$5106+3(1-5- 106+ *+152%(1*&0%6#+]1>1&819%:19525(1BI*::5:)
1:5-LH$IF(*$<5]1;1((8!%)A(5)5+&5- ASH<S*)106&1)*8I>5 4Bt %) A(5I A*$& Y6 3% A*+&:/16#3%*(!
A:834H(#<BI4*:1-525 (HAB-1*+-I*AA(%5-1)584#-: #$5!:5(53&%+<*I$5A$5:5+8*&% 25! *) A (51 A*$8%6 3%/
:1341%:15%+-#) YoR5-1*+-1:8$*&%:%65-1 %) A(%+</1TH$!: %) A(%3%8&8]125!2%((1$5; 55! &#! A*$&IIZVA*+&:1*:]
|

5.3. Setting

"k &¥13*+1>513#((53&5-1>818&45!%+-%?%-1* (| A% (#& T BATPEABHA BRI AN *+190+&5$7%52] 1#$!>811:%+<!*!
3#)>%+*&Yott+1#:18451&2#/1 T#$I5P*)A(5]!5*34! AV (#&!) Yo<A KD IR (H 8B 1 >81*I<$#1 Al
%+&5$?%52!8#!3(*$%;8!#$!5P&5+-1$5(*& 5-1%+;#3) SR IBHHSY RUT0 &4 1*18$*%0+5$/1=45!
AS$:#+*(1%+&5$*38&%0#+1%+*+19+85$2%52! &8A%3*((8!A$#?%-5:1)#$5!; (5P%>%(%&8] ) #$5!)/#& %6 7%
A#85+8%*((8!: &$#+<5$!-5)*+-134*$*385$%:&%3: 1#+1845!8$*%+55]1:1341*: \#&% ?*&Yo#t+8#!:*8124*&!
%+&5$7%525%!2#1 (-1 (YK FIQEBB3& 1$5-1%0+&5$2%052: :#((#2!*1:55%5: 1#;1015:&%0#+:]1*+-1&45!:8$13&1
)1341(%K5!3*$$8%+<HIBABBY: 1#AS+1D15:&Yo#+:1%+&5F5*3&%?5(8/|[5$5!125!-#!+#&1*--$5::1&45!
:A53%:%3*((81%+&5%$*3&%7?51*: A53&: 1#;|<##-1%+8&5$?%52%+<1&534+%b 15/ S t<(@H& A5 A$Yo+3%A(
:1$258-5:%<+*AA(8I&#!-5:%<+#;1:8&$1381$5-1%+&5$2%52!b15:&%#+:/!

|

"k &*I*$511:1*((813#((5385-1*&I&A5!5+-1#;1*18$*%0+%+<1:5::%#+1%+18&45!:*) 5! (#3*& Yot +1*:1& 451 & $* %o+ Yo+
)*P%)%R5:1$5: Att+:51$*&5!*+-1)%+%)%R5: | #$<58&& Yo +<I*>#1& & 45! &S+ BT Y HMHPRFBY05+35/!
J+&5$7%52: 1#$!12$% &&5+I$5: At+:5: ¥ S5 >H#&A!; 5%:%>(5!%+1&4%:1:5&&%+</1J&!%: 1* (:#| Att:: %> (5! &#! #
* &5 AVO(#814*:1$581$+5-1&#1;(8%+<&45!(%+5!: #$!:#)5AS$Yo#-1#;18%)5]! 24%3414*:1& 45! A#&5+& Y
8&$*%+55:1+#& Y 3G4ABIA +-14#218A58!* AA(%5-124* 818 458! (5*$+5-18#1845%$1 2#$K/1"5(*85-1*::5::)5+&
)*81<% 25 #$5145(A; 1(1%+:#$)*&Yo#+1*>#1 & A5$35%725-11:5;1(+5::1>1&1)*814*?5!(5::11:5;1(1;55->*3K!
*>#1&IA*$&Y3L(*$!1*: A53&: 1#;1&4518$*%+%+<I-151&#1)5)#$8!-53$5)5+&: | SBPSUBIEB(S/!

-5(*85-1%::5::)5+&!12%((| A$#-135!*1(#25$!$5: At+:51$*&5 1% +-12#1 (-1 $5hAHHERH & 455! & 4%+ 1+
%-+&5$?W5B-1-5(%?5%8/

|

5.4. Evaluation Content

T15:&%#+:1)*81>51% K5-1*>#1&1<5+5%*(134*$*3&5$%:&%63:]124%341*$5!$5(57*+&1&#!)*+8I&BAS: 1#; | & $*
ASH<$*):1T15:8%#+:1)%<4&I ASH>5IA5$35%725-11:5; 1(+5::]1$5%(%:)]!1%) A#S&*+35]1%+8&5$5:&]!3(*$%6&
+H#25(&8]1*:125((1*:1 (YK Yo+ </1J&I%: 1# &5+11:5; 1 (181 KIA*$&Y3%A* +&: *>#1&124*&1& A58 & 4H1 <A&IA*
PH(1*>(51*+-1(5%:&12%(1*>(5]1%+3(1-%+<!3#)) 5+ &: 'ttt 1% (5196) ASH?5) 5+ &/ $#*- 10 15: &%t +:]

*>H#1 81 (YK Yo+<IH$!1:5; 1(+5::13*+1>5145(A; 1 (|AS5-%3&H#S: 1#; 1*335A&*+351#$! (525 (1#:;15+8&41:%6%:) | #$! &
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85+ %o+ 00+</1J+1*--%&Yott+]H#?5$*((1$5* 38 Y6t +| &HI&A5! &5+ Vo +%0+<1)*BIA$H?%6-5!%+%68%6*(157%-5+35!.
-5(%?5$17*(15/

|

C*$18; 184513+ &5+&!3*+1>51)#$5!:A53%; % 3*((8!&* %6 (H$5-1&#1%::15: 1#:1%+85$5: & &# &A5! ASHA(5!-57F
1:%+<1&4518$*%+%o+<]*:K%+<I*>#18&!:A53%;%3!3#+35A&]!1-5(%?5$8!5(5)5+&: | #$!*3&%7%&%5:/I'$
b15:&Y0#+:1&H#I* KI*>#1&IA*S&I63L (*$I3#) Att+5+&: | ARBIRIBETRE- 1 %0+ #$5)*&YoH+1&4A* +1C1-<)5+&:!
*>#1&1&A5!8$* Vo +%o+<I*:1124#(5/1J+1&1$5+]184%:1)*8IASH#?%-51)#$5!1:5: 1 (1;55->*3K ! #$19%6) A$#?%0+<1&
&$*%+%0+</I THSISP*) ALBIPEB) %<4&* KI*>#1&13(*$% &8 1#; |A*$&% 31 (*$I&#A%3:]1: 1341%:1 & 45 #-5(1#;]
Y+ 068H$Y0+<] & A5ISBGI -+ 3*&VH-H 1o+ H+Y0&HS Yo+ <] IHSIA#21 &H1%0-5+&Y0: 81 24* &I &H )V H+Yo&HSI Yo+
068 1* & Yo+ 158 Yo<A&!*: KI*>H#1&1&A512*(151#;1-%; 585+ &1*3&%6?2%6&%05: HSI A*$&: 1#; 184518 $* %o+ o+
1:5; 1(1H$1%+&5$5:8%6+<12%:12%& 34%+<18&45!2%-5#]!-#%+<1&45!-5>$% BN #<WBH &Y%+ <! &BA5:
34*((5+<5:]HSIASH?%-%o+<I*+HIEPA(H+*8%0H+

|

5.5. Evaluation Instrument

CL13A#:5*+-1:#3$)*&1*$5!5*341%) A#S & *+&! &#! 3#+:%-531%+!-5:%<+%+<1&45!*::5::)5+&!%+:&$1)5+&/!1=4
ALSA#:51#;1&45157*(1*&%o#+!:4#1(-!-5&5%)%+5!&A45!3#+&5+& 1#; 1 &A45!*1 15 :) BIZHY +: &$5! &4*&!
&A5)#:&!12%(1*>(51%+;#%$)*&%0#+1%0:13#((53&5-/16#)5!-5<$551#;|A$585:8%+<!&45!*::5::)5+&1%+:&$1)5+
1:5;1(]!5?75+!1%;!-#+51#+(8!12%&4!*14*+-; 1 (1#;1$5: A#+-5+&:/'=4%:1%:1*+15;;%3%5+&!12*8!#;!3453K %+<!(5
%-5+&%;8%+<!<*A:]1*+-1%-5+&B8XBBE: | &4*&!*$5!3#+; 1:%0+<]1*++#8%+<| 1 #P!+#&! %+ &5 SA$5&5-1*:!
%+&5+-5-/11+35!*11:5; 1 $?584*:1>55+1-5:%0<+5-]1%&!)*8!I>5! A#::%> (5! &#!*-*A&!*+-1$51:51%+!;1& 1 $5!
*::5:1)5+&:/ |

|

5.5.1.Purpose

THSI&ASIALSAH 51 1%+75:8%6<*&Yo+<I*+-| A#::%6>(81:4*A%b+<I<(#>*(1*&8I6& 1-5! &#2*$-1&4518$* Yo+ Yo+
BP*(1*&YoH+13%+1% KIF>H#1&106&: IASS:#+*(1$5(52*+ 3541 4#21 2% (1*> (5 1HS$1 %6+ &5$5:8%6+<1%6&12*: /| @:K%
52*(1*&YoH+12%&413(5*$106+&5+&I&H#)*K5! 1:51#:196 &) * AT AL BOTHR5:  #$5! AH:%6&% 25! >8]
06+3(1-%+<!845)1%+!&451-525(#A)5+&IA$H#35::/|@::5::%+<I&A5%SIH#2+ 5P ASS%5+351)*813#+#(%o-*&
AY(H&:[I* &8I0 L-5: 1 AH:%&Y 25 HSI+5<*896 725G +- ) *K 51&A* & IHAYe+Yb#-+)H$51+335::06>(51%+!&* (K%
=4%:13%+1%+;(15+35144#21 & ADIRR Y. *+&Y3%A*&S5-*+-| A5$350%6275-1>81: 1& 1 $51&$* %o+ 55:] 1 *+-]1245+]
A#:%8%75]1)*81%+3$5*: 51&4515+<*<5)5+&I1#:1: 18 195! 8$*%6+55:/!

|

THSI&ASIAH:: %> (81)#$5!%) AHSE*+&IALSAH:5I#;1<*&A5$%+<1:55->*3K1&#1%) A$#?51&$*%0+06+<]1&45!5
3*+1%:KI&AGI AYo(#&: 1D 15: &VoH MBI o+ Y0+ <1 &$5+<&4: ¥ +-125+K+5::5: /15253845 (5::]*+!
*1:5:)5+&I3*H¥ (I Z* A& L5100+ #$) *&Ob#+1#-+11+5PAS3&5-1&#A%3:1>81%+3(1-%6+<I#AS+ID15:8%6#+:/!|
A5(A;1(I*AASH*3419%:18&#1>5<%+1 2% &AIHAB+ID15:8%ott+: *>H181: &$5+<&4:HSI 25+K+5::5:/1=4%:1$*&459
&A%+ &HI&ABI AV (H&]:1#2+I5P AB$%5+351 206841 2*$%0#1:1&$*%0+%6+<I5(5)5+8.:/I' 5BBIAGHEED 5 1* S5 HAE
b15:8%6#+:]1&4%: 1*((H2: AV (HE: 1 &H#1-$*21%+1*--06&YoH+*(1%:: 15: HSI&H#AV 3 IS5: A#+:5: 1 $#)1%6+:&$138
A*$&I63L(*$(81%+;#$)* &Y ?5145$5/1=4%:1)*81%6-BREUHSI 2B -8IK+#2]1&5$):1&458!1:5]1+52)!
3#+35A&:]1*+-1%38%62%8&%5: 1& 4581 &A1 <A&IP*(1*>(5/13:1:9%) %o (*$I &H#AY%3: IH$I5(5)5+&: 1*35#: | AVb (H&:
)5+&Yo#+5-1+5<*8%675(81e*:13#+; 1:%-+<]! 1+06) AHS&*+&]1*($5*-81:%)%6(%6*$]1>#$%+<]1583/g] ! &4%:13*+IA
A*$8%631(*$(8IA4FIBR>*3K/NZA% (5! A#: %86 ?5!%+H#S)*&YoH+1%:11:5; 1 (1*:125((J ASHA(5!)*8!>5!-0%: A#:5-
EHISEAHSE AH: Y08 Y075(8]1*+-1845:51$5: A#t+:5:1)*8I>51(5::1$5(%*>(5!-5:A%&S5!5: :#$8:1)%+%6) %6 R5!84%:
*:K%b+<! #SI3H) A* S0 1+ | &HIASYOHSI &S0+ 0b+<1)*81 <% 25| <HH#- Y& MG HBYHFASHK $) 1 2.
A5$350%675-1%+-1245845$1+#75(1*: A53&:125$5!5;;53&%6?5(8!3#)) 1 +%63*&5-/10+<* <%+ <IAVb(#&:1&H!1*::5::
2% I A$5:5+&5-14+-106+ 296806+ <I&A5)I&H#1)5+&YoH+124*&12%:1(5: &1 &IHSI4#21&#1%6) ASH?513*+1>5145(A; 1
&AH1<A)-H+#8&I5PAS3&I AY(H&:| &t BB EAST

|

|
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5.5.2. Format

65?75%*(1&#A%3: *>#$858#3$)*$5125$8145(A; 1 (18#!>5*$1%+!)%+-1245+13$5*8%+<le#$!:5(538%0+<g!*!
13?758 #31%::5::%+<!&45!)#+%&#$%+<!&B*%+%+<G!

BAAS+\5+-5-1#$13(#:5\5+-5-1015: &Ub#-+1:#$) *& /! ABH+-5-1 - #$)*&I*((#2:18.45!
$5:At+-5+&I&HI34H#:51&ABYSIH2+12#$- @3B BS)* &I$5D1%6$5:1:5(53& Yot +1#; 14!
0OP5-1:5& 14 1$5: A#H+:5:]1: 1341%: IFI$*&b+<IH$!) BUHHHRED! ABS+-5-1h15: & Yok +: 1%+
11$758: 1*$5!)#551%0+:#$)*&% 251 +- 1% 1$5(%*> (51* BB 15: 8%t +:/1=45811:1%((8!
&*KEI)HSEIH; 18 A5 AV (H&]:1 &%) 5+ F$51* (:#)#$51-%: ;%31 (&!&#!: 3#$5/1=41:]1%:;18#114*25]
$5:#1$35:1&#13#-5!845:5]18#112%((!(5*$+!)#$5/16 31 S +BHAET: &6t +:1)*8I>5!
ASHAY>% &% TBBIPIP<5I<S#1A]1>18184581*$5I A*$&I3L(*$(8!2*(1*>(51&#!<5&!1&45!)#:&!
o+ H$)*&Ob#+5*$(81%+! &5 %o+ %6+<!-525(HA)5+&1*+-196)A(5)5+&*&Yott+/1 5: Att+:5:1;: $#) A+
5+-5-1015:&06#+:13*+1%-5+&%;8!845! )#:&1%6) AHS&*+&&#AY3:]*+-1845:513%+1>51*--$5::5-104+
3(#:5-\5+-5-1$5: A#35:/1=41:]1*13#) >%+*8Yott+1#; NGH3 (#:5-\5+-5-1;#$)*&/!
b15:8%#+:13*+1>511:5-]12%&4! A*$&%63L(*$!1$5(%*+35#+#AS+!:#3$)I5*$(81%6+1%::5:1)5+&] *+-I
245$51-%: 3#25$%+<1+52106-5%:1*+-11+5PA53&5- 100+ H#$) *&Yok+1*$51)#: &% )A#S&*+&/! A5+
5+-5-1$5: A#H+:5:1)*8I>5)#$51 2%(1>(5!$#)!:#)5I AV (&1 &4*+1#&A5$:]15/</]! #$!
%o+:&$13&H$:12:1&$*%+55:/I THSISP*)A(5]!%+:&$138&#$:1)*814*?511:5:1(1:55->*3K I *>#1&1845!
85+ %o +%0+<I&H#1%)ASH251*:125((1*:12F(%-*&5/!

EN$-5$%+</1*g!0*K5!&45!;%$:&!b15:&%0#+!5+<*<%+<]!&4*&!%:]'3(5*$ ] #BH&5$5: & Yo +<]!*+-1+
&4$5*&5+%+</1>g!C1&!+51&$*(Ib15:&%#+:!1>5;#$5!b15:&%#+:12%&4! 4%+&:/a!6#)5&%)5:!)#
:A53%;%3!b15:8%#+:1)*8!-%$53&(8!#$!%+-%$53&(8!%-5+&%;8!24*&1%:1%) A#$&*+&]'5PAS?
+#$)*(/1Z4%(5!%+:#3)* &Wb#634!b15:&Yo#+:|(%K5!&45:51)%<4&!>5!+55-5-]| A(*3%+<!&45:5
* &5PN#PEH51&$*(1b15:&%#+:1)5*+:18#113*+I <5 EES *+5#1:1*+:25$:!1>5;#35!
&4#:51%+;(15+35-1>8!88B5&0&:5(;/!139!,5:A#+-5+&:1)*8!<5&!&%$5-]1>#$5-]1#$!575+!$1+!
#1&!#;1&%)5/!"%;;%31(&!b15:&%#+:1*$5#$5! (Y0K5(8!&#!>51*+:25$5-184#1<4&;1((8!%;!+#&!*
&5!5+-/1=4535*8I>5!+#IA5$;53&!#3$-53!>1&!>5*F%+<1&45:5!*:A53&:1%+!)%+-13*+IA$5?5+&!
1+-151%¢+;(15+35!: $#) | QUSP5BE*&A5$! & 4*+1&451&$*%+%+<1%&1%:1)5*: 1$%+<!24%(5!45(A%:-
&45!$5: A#+-5+&! AS#?%-5!&A45N#:&1%+;#$)*&%oH+/

MIZ#$-%+</1*gINS5AID15: &Yo#t+:13(SSE]| 1k | #31:5-1#+1%1:%+< (51 &#A%3/1>g!"%; ;5$5+&!
2#3-%+<1#;1b15:&%#+:1%+8&5+-5-1&#!<5&*&! &45!:*)51%+;#$)*&Yo#+!3*+134*+<51&45!;$*)%+<
#$IA53:A538%7?5!#;1&45!$5: A#+-5+&/!1;&5+!*:K%+<!b15:&%#+: *>#1 & &45! A*$&%3%A*+&;:!
*:5:)5+&!#$14%)d453:5(;'e 1:5; 1(1&#!)BAJ&45!:%)A(5:&])#:&!-%$53&!;$*) %+<h!
A#25258]1-%6:8*+30%0+<!:$#)1&451:5(;13#1 (-1>5145(A; 1(1%: |A%(#&: *$5!$5(13&*+&I&HISEAHSE &
+55-5-1#$1>5+5;%&5-1: $#)1&$* %o+ %o+<*&I*(([HS*>#1&!:#)5!*: A53&le " 1:5; 1 (1:#$ AVo(#&:1245+!
CHY%+%+<I&A5!*%$(Yo+5a0/| Z#S$- V&S #HHIB(# B+-5-1015:&b#H-:/

Q' *&%+<I*+-1 *+K%+</1,*&%+<!:3*(5:1*$5!&8A%3*((8!1:5- ! ¥ER FAIBLS : & Yoith:/
*&Yo+<1:3*(5: 1#+1S1e1+00AH(* S 4#214*$-ag HSIWIAH#Y+&: | e NBABEIR A (8!
#,:5$1845!>5:&13#)>%0+*& Yot +1#:1$5(%0*>%0 (YoBIBB IR (ShAHR+ &1 A#1 (-1 4* 25 >H& 4!
*141)>5$I++-1%125$>%(1(*>5(]1296&41&45!25$>* (1 (*>5(18$8%+<1&#!-%67%-5!845!:3*(51525+(8/!
@?#%-12#$-%+<!$*&%+<:1&4*&!*$5!5PA(%3%& (8! A#:%& Y0 ?5 1 #+1#+515+-1*+-1+5<*& 00 25 14+,
5+-1#;1&45!:3*(5]1:134!*:1:5(53&%+<KeBIE55!#$186:#!$5: A#t+:5:0H:&5*>1% (- 1%+!
&45!:A53%;%3!3#+8&5+&]!5?75+1%;1#+5!A*$&#;1&45!:3*(5!%: N #$5! A#:%&% ?5/ Z#$-%+<!12%&
:A53%;%3!3#+85+&!>1%(& %+ 2#1(-1>51$*8%+<&A5I A$H) A& 175+ ((1&4%: 185 %+%+<1%:a
MY $*&Y0+<I245$5!519%:1 (*>5(5-1" 25 SBIVRANS- B! +#&1%) A#SE*+ RIBHS(Q6+<!
206& A1 At YORGEPE. %75 3% (51241 (-1>51$* 8%+ <I&A5IASHSEI" |25+ ((]! &4%: 185 %6+ 00+<106:125
%) AHS&*+&al A BHS%!I$* &b +<1:3%(51245%5!S106: 1 (*>5(5-1": &$#H+<(8I*<$55al*+-1B1%:!
(*>5(5-1": &$H+<(8!-%0:*</pHE & & 4* KB 3H+-1$*&Y6+<1:3%(514*: 1+#1: A53%; %3 3#+8&5+8&!
>18&!*1<5+5$%3! AH\HBI %0 ?5!:3*(5/1J;1$*+K%+<:1e$*+K%+<!&45!%) A#$&*+35#;!-%;;5$5+&
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&HAY3: 1HS*38962%&%65:G1*$5!-5:%6$5-]1*:K%+<184%:-%$53&(81%: )#: &I$5(%*>(5]!$*&45$!&
HBIS*&Y0+<:1*+-13#) A1& Yo KIS +
|

5.6. Summary

95?5(!1B!*::5::)5+&!#;!1&$*%0+%+<!3#+35%+:1&45!A5$35%?5-1?2*(15!*+-1*335A&*+35!#;1&45! &$*%+%+</!
)*8I>5IA*$&%31(*$(8!?*(1*>(5!245+!&45!8$*%+%+<!1%:1:&%((1%+!-5?5(#A)5+& #$!+52(8!%+&$#-135-/
*::5:1)5+&!1)*81>511:5-1&#!1<*&45$!;55->*Bie#1&!$53#)) 5+-5-I A#%+&: 1#;1%) AS#?5) 5+&]1#) %:: Yot +:]!
A$%#$%&Y05:]15&3/10+<*<5)5+&#;1&45!&$*%+55:1%+ AS#<F*)-575(#A)5+&!3*+!>545(A; 1(I>#&A4! #$
%)A$H#?%+<!1-5(%?5$8!*+-1%+3$5*:%+<1*335A&*+35/195?5(!B!-*&*13*+I>5IA*$& %31 (*$(8!?*(1*>(5!%;!
A*$&%3%A*+&: | YBR(RB?5(8!K+#2(5-<5*> (5! ABABRGLA*+-1%+&557%52: 1 *$5IZB (#AS-!

:&1-81)5&4#-:/

|

|
6. Level 2: Component Skills and Knowledge Underlying
Operational Behavior

6.1. Characteristics

T$H#) 1 *+1¥206*8%#+1 A5$: A53& % ?5]1&45!K58!*: A53&I#; 19525 (IEI*::5::)5+81%: | #31: 1#+!
3#)A#+5+&!13#)AB&5+3%5:/171$&45%]!&45:5!3#) A#+5+&:13*+!>51)5*: 1$5-1%+!:5&&%0+<:1:1341*:1*]
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6.4. Summary
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7. Level 3A: Behavior in Simulations Modeling Operational Work
7.1. Characterization
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7.2. The Importance of Scenario Design in Simulation-based Program
Assessment
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7.3. Measures
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7.4. Summary
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ASSHS)*+351%: 1% 1-06* <+#: 89031 | AH: %> (5/1J+1*-- %68 Yok+]| ADS: HRYHEEB) 55 1$5-1%6+12%8:184*&!
(*$<5(8!A$5:5$751&45!4+*& 1 $*(1*3&%6 %805 #: AV (H&Yo+<I24% (51*(:#1$525%(Yo+<!&A5!: &$5+<&4: *+-
#,1845) (*$<5(8!3#<+06&% 25 AS$#35::5:1&4* &) *K 51 LAI&AS!: SHAB I H+%6&HSYo+KI*: |5+ 5)*K Yo+</

|

!
8. Level 3B: Behavior in Operational Work
8.1. Characterization

JHI&A5I3H+ &5 P &I 1*2%6*&YoH+]19525(IM'I52*(1*&YoH+1)5*: 1$5: | A%(H&IASS:#$)*+35106+1$525+ 15! (%<
3H+:8$*%+&145$51%:184*&1)5%:1$5)5+&!) 1: &I +#8&1-%: $1A&IASS;#$)*+35/1 Y5$81:)*((1%+8&5$?5+& Yot +:!-
| (%<4&!)*81>5IAB>(5]1: 1341%: 1% K9b+<I*ID15: 8YbH+* &I A#Yo+&I#: | (H21 24K (#+-/11:13#1$:5]1:35+*$%6#: |
B+ +H&I>5134+&SH((5-1HSI ALSAH:5: 1 152%(1*&YoH+]1:#1845$51%6:1) 1341 (5::1*>0% (%6 &8I &H# &+ $<5&IHS! 3#
HABS*&YoH+*(1: %08 1*&b#+: 1HSI&A5134*((5+<5:184%&)) 1: &I 55! #+068HS$5-/!

|

@::5:)5 +&I1%+1*3&1*(1;(%<4&1%:135%6&%3*(18H# ASH#<$*)I57%(1*&Yott+/16#)5!* AB3&: I#;1*3&1*(1;(%<4&!
>51:5%:06>(51%+1*1:96) 1 (*&H#S]: 1341%:1&$*:;%31%6+ &5$*3&b#+:1%+1&45!*%6$: A*35]1:&$5::]1:*&%< 1 5] #$!::
f*&1$*(%: &Y63 > 5SP*&Vb#+14*18451<$5*&1 2% $& 1 HHEFFBRABYL A5 ((1*: ]| A(*++5-1525+&: 1+-!
00:1*IA#25$: 1 (I5PAHS*&H$8!) 58 4#-/1[#25258]!:$#)! 8451 ASS: A5 3&Y6 251 | ASH<$*)I57*(1*&b#+]| 3H+8$H
3H)A*$Y0:#+1%6:125881 2% (1+>(5/1=41:])*+8)HS5#>: 582+ &Yott+: 1 1*3& 1*(1; (%< A&I&A*+1:9%6) 1 (*&5-: (%<4&
)*81>514+55-5-1&#151*>(518#1)5%: 1$5!34*+<5:106+ ABS$:#$)*H+35/!

|

fHHASHCE38:1&4*&I25*$51* 2*$51#:1:A53%6; %6 3*((81*--$5::152*(1*&Vb# +1#; )+ U 8HSYo+<IHSIH ) #+ %6 &HS%
8$*%6+%0+</16525$*(1>54*206#$*(1)*$SK5$!:8:85): 14*?51>55+1-525 (#A5-1: #$13#-06+<IF, O +#+ 8534+ %
{K9b((:1%+#ASS* QYBBEHE/16#)5!%+3(1-51:06& 1*&Yott+*(1*2*$5+5::]124%341%6: 1$5(*&5-1 & ) #+ % &H#$ Yo+ <
fI=OF[:12%: M ASHCE3& ) #31:5-1#+1-5 25 (#AVo+<I*+157%(1*800#+!)5&AH-1: HS!: Y& 1 *&YoH+1+2+$5+5: !
-5:06<+5-18##1>511:5-13%#::|3*$$%5$: [*+-13#1+&$%5: 1%+ O 1$#AS e 7 (%o+!5& (/] B L(UMBL | P+ #$15
J&I-525(#AB-1>54*206#$* (1) *SKES: *+-1%::5::5-185(%*>%6(%6&81>813#) A*$%6+<I 8451 3#-Yo+<1#:12%-5#:1>8!
5PA5$%5+35-10+:&$13&H#$I AV (#&:124#14%-1>55+8$*Vo+5-100+1& 45! 3#-Yo+<|)5&AH-H(H< BV +-|:#1+-1:%8
*<$55)5+&H45! @?*+35-IF$52! 5:#1$35!0%+*<5)5+&6@F,0 JASHCH3&!#31:5-1#+!-525(#AY+<!
F,018$*00+%+<]1>181%%+3(1-5-1*1>54*206#$* (1) *$K5$1$*&0+<!: 8 LB [EERIFEAY0: | 3#+:06:85- 14!
BL%&5)!: 3#$%+<!11:5-106-+19%+511$%65+8&5-10 7% (1*&%6#+&#1*::5::15:: 5389 25+5:: 1#:18&45%$! F, 01 &$* 06+
A$H<$*)1=45:5125$511: 55 | A*S&IH: 1 &ABI*++ 1*(152%(1*&0b#-+: 1 &#13H) A*S5IASS:#$) *+351#+1845:5106&5):!
>5&255+1&$*%0+06+<I<SH#LA/IX:5!#:1&451$*8%6+<!:8:&5)12*:1c1-<5-1:*8%: * 3QHSB GEIBES! X
9I6@!31$$5+&(8IABH?%-5:141)06 (-1 #$) #1572+ (1*&YbH-+1>* 5-1#+1>54* 206 #$*(1) *SK SH R4V BH(S!
H3LHHIQASE*& I +- ISP +*<5)5+&/1+: A#S&]1-5P5(HA)5+&#;11:5; 1 (157%(1*8&Yott+1)5&A#-:14%:]
A$H?5-1:5%: 06> (51 #SIH&ASSI+#+8&534+%3*(1:KY6((:/'=45:51)584#-:13#1 (-1>511:5-1&#1%::5::1506845$!
0o-+-%62%- 1*(:H$I8&$*00+ %0+ <IASH<S*):1>813#-%6+<I A% (HR) 2EEPUBHIIR 1 *(1; (%<4&/

|

8.2. Measures

0*+81#:18451)5%: 1$5: % 2% 04 (*>(51:#$19525(IM@ ! 3*+!>5*AA(%5-106-+19525(IM'/1=45$5 1+ $51* &1 (5*:&1& 4$55
&BAL: I 1-+&*1:#1$35:1:$#)124%341)5* 1$5:13%+1>51-5$0675-G 1#>:5$ 7+ &Yo#-+:1>81 I 3#IK A% & H>:5$ 753 -
$534$-5-1>81 8ABS3S*: 8] +- I AV (K& %o+ HE)* &Yb#+10/0-+1*1-5>$0NE: G HEWRIT/:5(;

|

FH#3KA%&IH> 537+ &Yo#+1+55-118#1>51: TAA#SES-1>81+1:8$1 38 1$5-)5&AH#-1 #SI+#&%3%0+<I*+-1$53#$-%6
=49%:13*+1>5I5P A5+:06251&#I5P531&5!%6; 1-#+51: A53%,;%3*((8!:#$| ASH<$*) |5 2 HHEHE T LS+ &5

2968 41> :5$7*&Yott+I ASH<$): 1*($5%-81%+!A(*35/I6A53%;%3*((8]!b15:&%6#+:1&*$<58&Y%+<1&A5#>C53&9
Y+ %8H$Y0+<1&$* Yo+ %o+ <IASH<S*)1)%<4&!I>5106+ SHSAHS*&5-1%0+&HI 1916 @15 7* (1*8Yott+/| 04+ Vo8t $ Yo+
ASS$:#8)*+351%:1(%K5(814*$-5$! #$1#>:5$75%: | &# HEPBUBFHKL$:#$)*+35184*&1%: 1 #$5!-%6$53&(8!
(%+K5-18&#1:A53%:%3]14%<4(812%: %> (5!>54*206#$:1:1341%:13#) A(58%+<!*13453K (%:&/1=$* Yo+ Yo+ <I#: |
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$*85%$:1%:1%) A#SE*+8&]IASA*A: I A*$& %631 (MRBEHBRERE 5! K%((:/1=45$5!*$5]!+525$&45(5::]1:525*(!
&BAL: 54 2068$>8ICOI+-1CT0 &A*&IZ*+I>EI#>:5$75-/16#)51>54*206#$I3#1 (-1>5!3#-5-1:#$1575$8!
(%<48&/!=45:51%+3(1-5!*+&%3%A*&H$BI*+-I A$5-%38&% ?5!*38Yott+: | #SIEP A5 3&5-1575+&:/1=45!3#+&5
>$965:%+<:13#1(-1>5!:34$5-1:#$15(5)5+&:1:1341*:1245&45$1&45*%6$: ASSAHS BB A5 S|
-5:35+&I*$5!)5+&Yo#+5-1841:1<%2%+<1&45!CO!3(5*$1)#+%&H#HSYo+<I&*$<5&: [*+-1;:#$1245& 45$!)#-5!34*-
*$513(5*$(8!+#&5-175$>*((8]'>8! A#Yo+8Y0+<]1#$1%6+&A51)*++5$1&$*%6+5-g!>818451CO/ @:1*+#845$!5I
H#1$#1 &% 5! 3#-%+<] 1D 1*(%&*&%?5!: 3HSYBH<BHIABEE&45!CO!:&*&5-124*&1&458125$5!
3453K%-+<1e&45!)#+96&8#$%+<Ih15: &Yo#+gI3H#1 (-1>51-+#&5-1 ZA%(51*((|)#+%8HSYo+<1D15:&%o#+:135$&
+55-18#1>51:8*85-]IK55A%+<!&45IC71%+&A5| (#H#AI*>#18&1C01*38%2%&81%: 145(A: 1(1:#$1>1%(-Yo+<1*!
068 1* &bt +)#-SEN M-+ <Vo+<I 2HSK (H*-]14-+-1 HSIKS5AV+< ! #3L: 1+ )+ 008 H Yo+ <18 K:1-5: A%&S!
A#::%>(51-%: $1A&YoH+:/1J+1*--% & Yo A RBISHDRYsA B> 5$75%$: 13#1 (-1* (:#1:5!): ALRBISH-5:!

#+525+&: 1 #$124%341 A*$&I3L(*$)H+%&H$Vo+<!: &$*&5<V5:14%-1>55+ & S YRIT<HEB W& ABY0+<! &S
4*951>55+18*1 <4&I&A*&I*$5I A*$&I63L(*$(BI$5(57*+&I&HG!*GI5P*(1*8Yo+<*+-1$5: Att+- 0o+ < &H#1 (*&5! @'
34%+<5:18#1; (Yo<A&IA*&A] At %>(81)*+*<%+<I&A$#1<41&A5I0F CI$*&A5$! &4* +HS5ABHI$*)) Yo+<1&45! 7C
>0 #+H%8HSYo+<1245+135$8*%+I&BAS: 1#:1% & 5) WSIHNGHTY6A) 5+ & (BRI H$S! 3g!5*$(8!
$5b15:&!1:#$I$5(%5;!;$#)1413(5*$*+35184%&1%: 1+#8&I At %>(5/

I

7IT@ 1-*&*1$53H#$-:1*06$35*: &I A*$*)5855:106+!: (%<4&/19%K5!:9%6) 1 (*&HS! (#<:1%+19525(IM@!57*(1*&%b#-
H&XAS5:5$25: 100+ H#$)* &b+ *>H#1 81845V $IFIUNMBTIRASHERL SAH: 51 ) H+008H$Yo+<1%: 1&#!5+:1$5!
3HSS53&IU$3B+:&):&*&5:]1&45:5*$5125$8I$5(57*+&I-*&*h1:#) 51 18451 2*$%6*>(5:13*A& 1 $5I AV (#&!>54
~06$53& (8]1*+-1#845$:13*+1>511:5-106-+13#) >%+*8Yo#+1&#1*::5:1&451h 1*(%&81#:18451$5: 1 (&%6+<!: (%<4&
|

C%(#&!-5>$451 3+ AS#2%-5!$5&$#:A53&%7?5!>18&!1:5; 1 (1-*&* /I CYo(#&:1*$5! (%K 5(8!*>(5!&#!*331$*&5
&458!+#8&%35-1*135$&*%+!15?75+&!*+-13#+:%0-535-1%& %) A#S & *+&!#3$!: 13A$%: %+</1=458!3(5*H(8!3*++
575+&:1&458!)%::5-/1,5&$#:A53&%?5!+*$$*&%?5: 1*># 1 & N EFP RGP B5: & %0+<1%+;#F)*&Yo#+!*+-!
5?5+Ib1*(%&*&%?5!%+;#3$)*&%o#+!>5*$%+<I#+1&45!&$*%+%+<|ASH<$*)]1: 1341*:11:51#;1&58) Yo +#(#<8!
&45%$5/1J;1845!&$*%+%+<!1%+3(1-5-1%+;#3$)*&%#+!*>#1&!-5>$%5;%+<]!&4%:!3#1(-1>5!*::5::5-1-%$53&
|

8.3. Measurement Context

Z 4%(5!&45!:35+*$%0#I5+3#1+8&5$5-13*++#&!>51 3H#+&SH((5-]1*:1%+1:96) L (*8#S!: 8 1-%5:]!: (%<4&:12%&4!
34*$*38&5%%:&%3:13*+!1>51:5(53&5-]'124%34!%:|A*$&%31(*$(8!1:5;1(12%&4! (*$<5!+1)>5$: 1#;1*?*% (*>(5!
VH+%8H#$Yo+<!:&$*&5<%5:125$51&* 1<4&! H#SI AGRIGIHH(IB(SHEA&: 14* 2% +<I#$! (YK 5(8!&#14*?51845:5!
3#+-008& Yot +:13#1 (-1>51:5(53&5-/1=4%: 1 2#1 (-1*((#2!:5(538%?51$52%521#; 1 (%<4&:1245$5 1 A*$& %31 (*$
2%1$5(52%+&/17(%<48&!:5(53&%6#+!)%<A&!>51>* 5-HABH#E THERHER? 5+ & 1 3#-5: [#$#+1)5%: 1$5:!
-5$%7?5-I;$HYIT@!-*&*/!

|

!
9. Level 4: Operational Impact of the Training Program
9.1. Characteristics

FA4*+<5:18#1&$*%+%+<!*$5!&8A%3*((8!)#&% ?*&5-1>8!*| A5$35% ?5- A$#>(5)]' &4 $5*&]!#$!%+*-5b1*38!
#ABS*&Yo#t+*(1(575(/1J-5*((8]'*+!152*(1*&%6#t+!:4#1(-1)5*: 135! &4TRBIBEBBA#< 1#+1&45!&*$<5&5-!
#ALS*&Yo#+*(1&AS5* &/ T#B! &S*Y0+%0+<IASH#<$*):13#+355+%0+<!:5+:5)* K%Y +<!*+-1)#+%&#$%+<]!|&45!#A
<#*(1?75$8!>$#*-(81%:1%)AP#?%+<!:*;5&8/!C5$4*A:1&45$5!25$5! &2#1#331$$5+35: 1#;1*+1 1+:*;51>54* 2%
&4*&12*:1I5PAS53&5-1&#!>5! 7538 IB1HBIBSS* %0+ ASHP %) % & 81#+1*AASH* 349/ X:%+<1%+3%-5+&:1*+-1*339
&45):5(?5:1*:1)5*:1$5:12%((1+#&!>51?75$8!:5+:%8&%?5!>53*1:51&458*$5!:#1$*$5/1J&! 3*+!*(:#1>51-%);;%31
%-5+8&%;8!$5(5?7*+&])#$5!;$5b15+&!575+&:1&4*&I*$5IA$531$:#$: 1#;1845] SERIFK A RS- %3 8/25: |
#;1845!$5(5?7*+& ! <##-1#18&3#)5/1f5755&45(5::]! &$*%+%+<!AS#<F*)|-5:%<+!:4#1 (- ! 35$&* %0+ (8! +#&!>5! -
>815*:51#;1)5*:1$5)5+&/N
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|
=45$51%6:13#+:96-5$*>(51H#25$(*Al%6+19525(IM'1++-19525(1Q]1*:1%::5::)5+&1#; | AV (H&IASS:#$) *+ 35! *8I*(:#!
>513#+:%-5$ T $538(81$5(5 7%+ & &HIHASS* &Yott+*(19%) A*3&/IC5$:#$)*+351)5+: 1$5:1:#$13#) A#+5+&:!
A$5:5+8&5-19%+1653&%6#-+1Q1)*8I>5145(A; 1(106-+1%::5::06+ <IHASS*&b#+*(196) A*3& e #SISP*) A (5] 3#-+-13&-
-1$%+<1-5>$%5:%+<:q]!&4#1<419525(1Q!*::5::)5+&! (%K 5(8129%((1;:#31: -+ 100 P& BEE SR B85S #$
&A*HI3H)AH+5+&1*::5:)5+&/

|

9.2. Measures

|AS$*8%6t+*(1%)A*3&I (525(1%::5::)5+&1)*815)Ad*: %R 51%+&5<$*&5-1AS$;#$)*+35/ | A5S*&Yott+*(1(525(!
*1:5:)5+&:1206((1-%::58!-5A5+-0o+ <IH+1&A5! #31: 1#:1&4518$* %6+ Yo+ <IASH<S*) *+-18451&*$<5&5-1%: A53&:
ASS$:#$)*+35/|@!<$5*&!-5*(1#:1-*&*196:13#((53&5-1>81*%$(Yo+5:]1>H& A% +1&5$): 1#:1&A5I&BAS: I++-1+1)>5:
2+$0*>(5:1*+-18 4514+ 1)>5$1#: 11 (%<A&:1)5*: 1$5-/IOP&5+:%6 25! -*&*1*+%(8:96:1%+:$* &$1 38 1$5!%: 1%+ A(*2
=41:]1*IK58!:&$*&5 <8I #$I*::5::00+<1%+85<$*&5-| ASBBHIBT 35 +15!; (%<48:1%: 1 >H&AI&H#*335::1-*&*!
&A*&I*S5I*($5*-81>500+<13#((5385-]1&H# 3*A%&* (YR #+18451-*&*13#((538Yot+ ASH3IS: 1&#1 3#((53&): AL
$5(57%+&1)5*: 1$5:]1+-1&#1%+&$#-135!)%-+%)*(1)#-%: % 3* &bt +:|&H#I5P%: 8% +<I AS#35::5:1+55-5-1&#1)5
K581#1&3#)5!

|

=45$51+$51%& 1 (5*: & &AS55!>$H*- | #1$35: 1 HASS*&Yott+*((81$5(57*+&1)5%: 1$5:GI3$5*&%+<I*)5*: 1$51#;
-06$538&(81$5(57*+&IAV(HE&!>54*296#$I> 1 &I*<<$5<*8Yo+<I*3$#:: 1) 5*+0h+<: 1 (IHASS*&Y6#+*(11+%6&]11:
)5*: 1$51%($5%-8106+!:*:5& 8IS5AHSEY6+<]1*+-13$5*& Yo ISHFTIB@ 1#$!1916 @!-*&*/| @ +8!*>%(%&8!

&% +85<$*&5I-*& 1 #1$35:106:12%(1*>(51&4#1<4131$$5+& (8! 725381 34*((5+<%o+</!

|
7%$:8]1&451-5:%$5-HASS*&Ob#+*(134*+<51)%6<4&!>5125$813(#:5! &#I AV (H&IASS;#$)*+35/ICY(#&IASS;
)5*:1$5:11:5:1(1:#$19525(IMI)*8I*(:#1>5145(RA45$5/I THSISP*)A(S]1*+ HASS*&Yo#+*(13#+35$+1)%<4&!>5!
$5(%*>(5!A%(#&!3H#)A(%*+3512%8& 41 A$H35-1$*(134*+<5/16 LAA#:5I*1+5 21 A$#35-1$5#$!< 1 %-*+3512*:!
06::15-13#+35$+%0+<I3#?5$*<SHE I BEBE!>$%5: Yo+<: HSI 3$%685$%0* : #$I1*: &*>U6(%R5-1 (*+-%o+<12%:]
+SSH25-/IF#)A (V351296841845 5I#ASS*&Yott+* (| A (%3%5:134+1>51)5%: 1$5-1*&1&451 (525 (1 A%(#&!
ASS$:#8)*+351>81#>:5$75%:106-+1%1:06) 1 (*&HSI#$I%+1*1016 @ ! (%<4&/| @: 3HS53*$-1: #S1>$%65; %o+ <I3#+&5+4
>511:5-/IT#$1:8*>%(%R5-*AASH#*345:|1*06$: AS5-1*&1&A518&%)51#:; | (*Al: TEIRYH{SIDOAT #BAS38 Y0t +!

*4-106: 15(:#1$534#$-5-1>818&451%%$ 35 &I AS531$:#$!* 38Vt +:1&4* &1 *3% (Y& * &5 *AASHASY* &518%) Yo+
)%<A&I*(:H>51$53#$-5-]1:1341%:189%)51245+18&4513453K (%:&12*:13#) A(5&5-/1=45:51*$51)5*: 1$5: 1#;!
0o+-%72%-1*(;jlA5S$:#$)*+35:]1>1 &3BMEBI*<<$5<+&5-*+- ¥+ *(8R5-I&HIASH?%6-5 < $H#1 Al: 3HS5 #+184%: ]
)5*: 1$5/1=451<$#1A1)%<4&I>51258$8!:5(538%675]!: 1341*:1%((1;(%<4&:! 1:%+<I* A*$8%31 (*$!6=@,]| 2% &4!
-%%:&*+351(5::1&4*+1:#)513$%&5$%6#+]1#$! 206841 35$8*%+1%6&5): 1#+1 8451009 1#$1 & 451 <$#1 Al) % <4& 1Y
5+&%$5!;(558/

|

B653#+-]1)5*: 1$5:1%($5*-8106+3(1-5-1%-+1:*;5&8IS5AHS&Y0+<1)*81>51:1;:%63%5+&(81$5(*&5-18#1&451&$*%5+
#>C53&%?751 &1 1:51%: 14+106+-063* &HSIH: 18 451-5:%6$5-1#1 & 3#) 5/ THSISP*)A(5]!$5-13&Yo#+1%6+1 1+:&*>%%(
*AASH*345: HSIH L& | 3+ %<1 $+*&VoH+1$ HRSBRBEH+:1) < 4&I>5#+51-5:06$5- 1418 3#) 5 $#)!

00) ASH?5- )+ 068HSYo+<]*+-184%:1)5%: 1$5!96:1 (%K 5(8!*($5*-811:5-196+!:*;5&8IS5AHS&Yo+</IX:%+<I$5(E
5P%:&%+<!)5*:1$5:]1&8A%3*((81:$#)!7IT@]!%:12*(1*>(5!>#&4!>53*1:5!845!)5* 1$5:1*$5!($5*-8!
5:8*>(%:45-1*: [ AS$* QUBISS (5 7%+ & *+-1>53%1:51&A5$5100: -+#1*--%6&Yb#t+*(15: HS&IVo+ P#(?5-1&#1-5$%725
3#+:&$138]1*+-13453K1*1+521)5+: 1$5/

|

=4%$-]1+52]1&*$<58&5-1)5*: 1$5:13#1(-1>5!-5$%725-1;$#)! 7IT @]'916 @] '#$ 'AB6ED - *&*] 1 #$!*]

3H)>%o+*&Yott+ ;1845 &2H/1 7| T @!-*&*13#1 (-1>5134#) > VM B2 Y58) #&A5S!:#1$35:/I6 LAAH:5184*&!
$5-13%+<131)1(*&%?5!25$8%63*(1-52%*& Yok +1;$#)13(5+$5-1; (Yo<A&IA*&AYo: ¥ <H* (1 A*$&63 1 (*$1)#-
85+ %6+00+<IASH<S*)/1ZA% (51 <$5*&I-5*(1#:184%: 1%+ HE)* &Yb#t+1: #$1%6-5+8%6: 8%+<1-5206* &Yt +:13%+1>
$H)I7IT@!-*&*]! &45$5!2%((1>515P35A&YoH+:1245$5!5%845$1845!3(5*$*+351%: 1+#&IK+#2+ #$1245$5!

42



3#1$:512*:1%+!;*3&I&#1-5?%*&5!;$#)1&45!3(5*$*+35/16#)5#;1&45:515P35A&Yo#+:1)*81>51%-%#:8+3$* &9
e*?#%-%+<!;(%<4&!%+&# ASH&53&5-1*%$: A*357]!>1&!:#)5!3(*::5: B5 4P B SAEBL BB <+*(5-!

- I>$H*-(81:3$55+5-1#18&10-57%*& Vbt +:1245+1 A% (#&:1) %<A&IA(*1:%>(81>51* 24#%- %o +<1%3%+<1#$!&41
3H+-%8&%#+:09/1Z4%(5!13*&5<#3$%5: 1#;1$%:KB!#$! 1+:*;51*0$3$*; &!: &*&5:13*+1#;&5+!>5!>$#*-(81%-5+&Y
*$511:1%((8!5P35A&Yo#+:1-BAG<IH+1&A5! 3t+&BP &/1™: % 3*((8]!:#((#2%+<!: &*+-*$-IA$*3& %35! *+-!
ASS:H#$)%o+<I25((1#+1*1)5*: 1$51e:1341%:1)%+06) %R %+<1-5206*&%6#+0!1%:11: 1%((8!845!:*:5$! 34#%35/!
f575$&45(5::]'&45$5!*$5!5P35A&Yo#+:1&#124*&1%:1&45!:*;5$!34#%35!-5A5+-%+<I#+!3#+&5P &/ X: %0 +<
%o+ B0 +!&#!:3$55+#1&! (YK5(8!5P35A&%0#+:13*+1%+3$5*:51&45!?7*(%-%E&8#;1&45!)5*: 1$5/! @!-%0:
*AASH*341%:1-*&*1)%+%+<]124%34!3*+!;%+-!-%;;535+&%*(1575+&:]!>54*?%#$: ] #3$!: &*&5:1&4*&!-%:3$
>5&255+!<##-1*+-1>*-1#1&3#)5:/13;1:134!-%:3$%) % +*&# B #&PBI%5-]141)*+!c1-<)5+&!%:!1+55-5-1&#!

)5&AH#-1%:1$5(*&%?5(81+5 A4 PBEES- IHH&IS5IFIASH) Yo: Yo+ <I A*& AN H$I-525(HAYo+<1)5+:1$5:!
*AA(%3*>(51&#! (*$<5!-*&* HER 5P*)A(5]!:55!6852*$&!5&!*(/ ELBDg/!

|

F*A%&* (%R Y+<!#+1&45!5PAS$&IH>:5$258:19%+1916 @1%6: 112+ (1*>(51$5:#1$35!*+-1)%6<4&!>5!: 4*A5-1&#
A*$8Y63L(*$I+55-:1#; 1%::5:: %0+ <) H+%8H$Y0+</| @1 3*25%&1%: 106+ 1#$-5$]1+525$&45(5::G 1916 @ #>:5$75%
8$*Uo+5-106+1*+-19|B@I>*:5-106-+1=4$5*& 1 +- | OSSHSI 0%+*<5)5+&/164%: 8o+ <I&H!*::5::) 5+ &I H+% &HS U
K% ((:1)*814* 251 AVe&; *((:]1*+-1¥2*$5+5:: 1#:1&A45!1-%;, 5$5+&I5P*(1*&b#t+!:#3%!1%: 1%+ 1#$-5$/1 Z4%(515PA(
3HB53*$-:1206841-58*(: 1#:1 &Yo< <5 : 1¥+-1>54%P0/oH$: 1*$51:5*: 06> (S HSE IR (82H4%]! 845!

S54* 20641 H#S!: 3HSY+<I$525+15!;(%<4&:12%((1>5!) 134)#S$5!<5+5$* (/| OPA(H$%+<!8451>5:81$5:#1$3
HAGS*&Ob#+*(1#> 587+ QYoH+1H  AYo(#8:1%: 1 +100) AHSE*+&IA*S&IH: 1+::5: 1) 5 &1-5 75 (#A)5+&/

|

0;:53&%7?5!)5*:1$5:1+55-18&#1>51(%6+K5-1*:13(#:5 (S EHEH I >HE A &ABI&*S<5&IH#:1&$*Yo+ 0o+ < ¥ +-18#)
HASS*8YoH+*((8196)AHSE*+8&I575+8:/! SAHS&: 1%+ @6 @] @ ?%*&%o#+!6*: 588! 5A#S&Y6+<168:85) e @F
@?2%*&0#+16*:588! @3&%6#+ICSH<$*) e @6@Cg!*$5!)134)#$511:5; 1 (1;#$!: 1<<5:&%6+<19%-5*:1&4*+1: #$
52+ (1*&YoH+/1X+#$8& 1 +*&5 (BISEBHS& Yo+ < 1*+1525+&106:1%;:53&5-1>81)*+8!: *3&H#$: #&A5$1&4*+1:96)A(5
#331$$5+351#;18451575+&/1025+&:1*$5!)#$5! (YK 5(8!&#I>5I$5AHSE5-1245+18 458! A 5ICEHA*S-81&H#! &
S5AHSES5S]1245+H&ABS: S5 (:#] (%K 5 (8!&H S5AHSE!I8A5!575+&] 1 +-1245+15+ & BEFH: APTHBAHS I Vo: 1+
>BIH&AGSI-5)*+-/1025+!: #$I QA5 &13#+:3%65+8%6#1: I $5A#SL5S:]1)5)H$8#: 18451525+&129%((1>5!
0o+;(15+35-1>#8&41>81A5$: A538Y6 751+ +-1>8I A% +<51#:189%)5/!"5: A%&51845:5! (%) %&*&%6#+:]| @6,6!$5A
SBI45(A: 1(1%6-+13#)>%0-+*&V0#-+1206 8 AH&A5S -4+ #1$35:/1

|

906K Yo+<I-*&*:#1$35:13#1 (-1>5125$8! A#25$; 1 (]!>1&1%: 111 25$8134%((5+<Yo+<I<#*(]!- 15! &#!13#+:%-5+&%
*<$55)5+&: *+-1*+#1+8)%R5-1-*&* #1916 @ *+- @6,6!-*&* N THSIEP*)A(5]!(%+K%+<!@6,6#$1916 @!
H&H2%&AMTIT@!-*&H13*+HASH?Y6-5I3H+ &5 P &) HSI 1 +-5$:&*+-%+<1 7| T IHRSHAN: | (Yo+K*<51*$5!
>5%6+<I5PA(H#$5-1>81:#)51*06$(%6+5:/11+181$+]184%:1)%<4&): 1 <<5:&1A#21-%:;5$5+&I3(*::5:1#;1525+&:]!::
5P35A&%#+1&8A5:])%<4&!>51-5:%+5-1%+11;96(&5$5-/!

|

@::5::%+<I* P+ &Ob#+1:%; 5&BI&S Yo+ 0o+ <14 |:#)51*- 2%+ &*<5:13H) A*$5-| SBHERBISHIDH#-2 L BSY65: 141
H&ABSI<H*(:/1J+1:#)51%+-1:8$%5:]19525(IQHASS*&Yot+*(1%::5:)5+&1)5* 1$5: *$512*$%0*>(5:1:1341%: 141
“062%0: Yot 13H: &SI 3H) A*+BIASH Y68 +>V6(%& 8] *+-1&45:51)*81>51$* & 45$1%6-+-%$53& (8!$5(*&5-1&#18.4
&5+ %+%0+</1J+13%(31 (*&%+B((BTBRBASS #$)*+35]1*+1%+-%67%-1*(1:(%<4&!%:1&451>*:%31 1 +%6& I#;]
*4%(8:%:/IC5$;#$)*+35!3*+1>51:1))5-1*3$#::1: (%<4&:1&#)5*: 1$5!; (55& A5 S:#$)*+35/171$&459]!

)5*: 1$5:1#:1; (Yo<A&IASS:#$)*+351*$5145%206(81-$%625+1>813$521 A5S: #$5)*+35]1 & 4# 1 <41 (:#1 3#+:8$*%6+5-!
3H485P&/IC5$;#$)*+351#: 1845135521 +-1#; 18451 A%(#&:1)*K%+<I 1 Al&45!3$521%:1&451&*$<5& I#;1:*: 588!
=41:]1)5%:1$5:1#:1&A5IASH#3E: 24*&1& 45133521 G6t+-1&A5IASH- 182 4*&1& A5+ $3$*:&1-06-1*: 141

$5:1(& *$5!>#&AI$5(57F+&/

|

43



9.3. Situations, Scenarios, and Context of Measurement
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10. Design Principles for Evaluation Levels 2—-4: Assessing Training
Program Impact

10.1. The Importance of Study Design and Control of Unrelated Factors
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*3&#9$:_1=4581%+3(1-5G

K(525(1#;1%+% & VB EIATS %o+ <| AS$S:#H)*+35
K&*+:9%5+&!)5)#$81#: 18451855,
K(5*$+%+<!;$#)! &4518558 ]! +#&!&45!&PFY+%+<

K% (15+35!#;134%+<%b+<I#ASS*&Yott+*(1575+&: 1HS 3#+- Y6 & Yo+ - BRI BRIRSS
#+HIASSHS)*+35

K(5*$%+<!:$#)I5PA5$%65+35:1>58 255 HINGB&E5: &1 84*&134*+<5: I AS$;#$)*+35

K(*$<5!%+-%72%-1*(1-%;;:5$5+35: 1*)#+<18&$*%+55:1%+3(1-%+<! (5?5 (1*+-1&8AL I (%<4&!
5PA5$%5+35])#8%2*&Yott+!:#$! (5*$+ %o+ <] IHAAHSE 1 + 06 & VBIGHE TSI $#)13#

5PA5$%5+35:1*+-15-13*&%0#+!>5;#$5!>53#) Yo+<!*| A% (#&
|

Z51$529%6521&A5IAH::%>(51%) A*3&I#:1&45: 51 *3&HS: 14 +-1&45+1-5:3806>514#21:81-81-5:%<+13*+15(%) %+
&45%$!5;;53&:1eA$*3&%3*((8!:A5*K%+<g/
|

10.2. Diagnostic Study Designs: Did the Training Have an Effect?

Z5!-$*21#+!1-*&*13#((53&%0#+1-5:%<+:1&4* & #$%<%0+*&5-1%+! (*>#$*&#$8!:3%5+35!*+-125$51%0+&5+-5-!
SA*$*&513*1:51#$1%+;(15+35!>81#+5!;*3&#P!; $#) 1 #&ASS! A# . %>(51%+;(15+35:/1=45:5IA#253; 1 (1-5:%<+
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25$51-525(#A5-I:#$125$81-06::5$5+&1:06& 1 *&Yo#+:185& | & BFSVHBHILSERELI&A5IASH>(5)! 25135
*35-120684G-#5:18$*%+06+<13*1:5106) A$H#?5)5+ & &HIABS#$)*+35 |

|

=451-5:9%<+:1251206((13#+:%-5$1*$513*((5- R Vo BBRY!>58 253> C53&]1*+-1) %P 5-1-5:96<+:/!

Z9%& AVl C538.1-5:0<+:13#) A*$5IASS:#$)*+35:1>81845!: )5 AV (HE LS HBB!2:1: &5$18&$* %6+ %6 +<gh!
>58255¢1>C53&!-5:%<+:3#) A*$5I ASS;#$)*+35:1>81-%;; 585+ &I AV (#&:1e:1341%: 1 & $*0b+5-1*+-1*+]
1+8$*%+5-1<$H#LAGh!*+-1)%6P5-1-5:%<+!1:5:1>#& A1 &BAS: 1#; 13#) A*$%0:#+:/175129%((|: #$&I&ASH1 <414#215
&8AGI1-5:06<+I3*+HA5(A]1: &*SEMEARIIHYA(5:&1*+-1>196(-%b+<I 1 Al&#I & A5 #$5! 3#) A(%3*&5-1>1&!
YHS5IA#25$: 1(1)%P5-1-5:9<+:/10*341#;1845:5!3*+>5 M AS*3& 96 3*(134#96351%6+! 845106 $(%+5! 34+ &5 P8
A$H?%-51:#)51%((1:&$*&%6#+:/

|

7%$:&]\<##-1AE$;#3$)*+35!*;&53! &$*%0+%+<1%: 1 +#!< 1 *$*+ & 5D VHI4 5% H=45! & $*%+55:!)*8!
4*751>55+1501*%((813#) AB&5+&IASYHSI &HI &S Yo+ Yo-+</1Z4%(51%+& 1% & Yot +1)*81: 1<<5:&1&A%: 12*: 1 +#&
2%&4#1&!*1)5*:1$5-134*+<5]1+#N\3&5-13(*%): 1#;1>5+5;%&!; $#) | &A5| AS#<$*) 13*+I>51)*-5/1"* & *| & #]
3#)A*$5IASS: #$) 435120684 * PR A#1 &1 &$ Y0+ V0+<I*$513(5*$(81$50 1%6$5-/1653#+-]1%) ASH?5-| ASS:#$)*
>81&45!:%)51%+-%7%-1*(1*;&5$!&$*%+%+<!-#5:1+#&!5+:1$5!84*&! &45!&$*%+%+<! A$#-135-1&45!%)Ad
"5:%<+:1&4*&!3#)A*$5!A5$;#$)*+35!#;1&45!:*)5!%+-%?%- 1*(1#+!-%;;535+&! &5: &: BT BIHHI5$5+& !
5P*)A(5:1#;12%8& 4% >C538&!-5:%<+:/

|

=#1:.4#21%)ASH?5)5+&!>81*+1%+-%7%-1*(]!#+5!+55&BIARS5;#$5! & $* %0+ % +<g &5 BIH 85!
&$*%+%+<q/I=451& 2#18&5:&! 25 P YokHA BB+ 55-18#185:&1&45!:)51)*&5$%* (1*+-1>51#;13#) A*$*>(5!
-96;:%08/1075+12%&4#1&1&$*%0+%+<]!: %) A(8!-#%6+<I845185: &!*I:53#+-1&%)5!)%<4&IA$H-1351%) ASH
=451%)A*3&1#:1&4%:1&BABI#:1: A53%:%31)5)#$812%((1>5!<$5*&5: & 1#?5$!: 4#$& 1% +&5$ 2% (:]1>5:#$5!-5&
HE<H&ES+1J+-55-]1%))5-%*&51%6)A$H?5)5+&!)*8I>5 1>+ 5- 14 B RPHRBH <+%6&Ybtt+1#;1& 451 &8 A5 I#;]
&*:K:Ic1l:&!1:5-1%+!1&5:&%+<!*+-1%<4&!#331$!2%8&4#1&*+81#;!1&45!&$*%0+%+<IASH<S*) *&!*((/'Z4% (-
$#)1&45185:&:18&45):5(?5:1)%<4&!Att::%>(81>5!1:5;1(]!&4%: GI*g!:*8: 1+#8&A%+<I*>#1&!&4517*(15#;1&45
&5 Y0+ 00+<1%+85$ 75+ BVoE-HbyBRE 1 1+ (%K 5(81&H#I>5 X AA(%5-18#IASS; #$)*+35! (*&5$I#$!%+1-%:; 5$5+&!
3H+-%8&%#+:/1=45!,%%:&: &5A*$#H1+-1&4%:1-%;;%31(&8!%: | AFH SRS B RIHAED/0)5]!5%&453!
JH2%+<I&A5IAG5: &1&H#!>51) 134155 #$51&$* %6+ %0+ < ARIB:EF) AR *&5$/%64)5*+:184*&!: A53%:%3!
)5)H$8!HSI&A5IASES:&!1%6:125$81 (YK 5(81&#!:*-51>5: #SSEHARIIH 8Yo+<! & A5 AB:&1h1%&5*1>%&!

* &5$1&$*Vo+%+<IASH#?2%-5: 1 +1%--06& Yott+*(196) ASH?5) 5+ &I &#t1*::5:1)5+&/1;19%) A$H?5) 5+&1%: 1 #1+-]1%8&
&A*&I&AB5!-%;:5$5+351*; & SHLEB UG (1 +- 14 25!*| (#+<53I1$585+8& bt +1%+85$7* (]| 24%341%:1*11:5; 1(
00+-%0+</1Z4%(5!-5(*85- M I*::5::)5+&I-#5: 1 +#8&15(%) %+*&5!&A5I A#:: %>% (% &8 #; 15,538 $#)1& 451
%&:5(;]'%&!:1<<5:&:11:5;1(1(5*$+%+<!$5:1(&5-!;$#)!&$*%+%+<]! &5 Y 4P &BEMH4AHB5>P |
3#+:%0-535- | A*S&I#:1&$* %0 +%0+</I|+18 A5 IH&ASSIA*+-]1%: 18453510 141 (#+ <10 HEESRHSERZTE+ AS5
#8&A45%5!%+8&5$?5+%+<!;*3&#$:!)%<4&!1%+;(15+35!A5$;#$)*+35/!F4*+<5!%+1#AS5$*&%o#+* (1 3#+-% & Yot
*3306-5+&: | HSIH&ASS&$* Yo+ %o&EHPBID*+-1%+;(15+35 A5$:#$)*+351#; IFIKS#1A/!

|

Z4%(5!&A45$5!*$5!34*((5+<5:1&#!1*::5::%+<|A$#<$*)15;:53&%75+5::1>813#) A*$%+<1&45!:%)51%+-9%7%-1
>5;#$5%+-1%, &55! & $*%0+%+<|! 296BBEH5: %< +:14*?5!*I<$5*& |: & P5+<&A/ Y *$%* & Yo +!*3B#::1%+-%?%-1
3*+1>517268 (*$<5!*+-1&5:8&%+<1845!:%)51%+-%2%-1*(1&2%35!5(%) %+*&5:1) 1 341#:184%:1%+-%2%-1*(1?
J;1*¥1<$5*&1-5*(1#;17*$%*>%(%&8!3#)5:!;$#) |, *3&#$: 1#8& 453! &4*+1 & 45! ; * IR BE BB R TG &, | & 45!
&$*%+%+<!| ASB<BIX!)*K5:1%&!-%;; %31 (&! &#!-5&538(NIAHED KL &4*& ! * 3 H# D/

|

@!>5&2554>c53&:!-5:%<+!5(%)%+*&5:!1*+8!5;;53&!#;I$5A5*&5-1&5:&%+<!>8!3#) A*$%+<1&2#!<$#1A:!
Yo+-967%-1%(:]1*:15*34| ABBo &bt &5-1#+(81#+35/1=4%:1>58&A5853&: 1*(&5$+*&% 25! 3#) A*$5: 1*I<$#1Al
#:1%+-%7%-1*(:124#14*-18& 45! & HABRIBH#< & BH (I <SH LA, 1%+-%?%-1*(:1 24#1-%0-1+#8&/' Z4% (5! &4 %!
$5)#7?75:1&45!A#::%>(5!5;;53&!#;!$5A5*&5-1&5:&%+<]!%&!%+3$5*%:5:1&45!%+;(15+35!#;!%+-%?%-1*(1-%
=4%:1)5%+:184*&1&A5IASHA(5!%+!&A5&2HI<SH1A: L A#1(-1>51:%) % (*$1%+ #&A5$I$5 (BAEABBEBAS 3&: 1*+
<$HLA:12%((1+55-18#!>5!;*%6$(8! (*$<5!8#!-5853&!*134*+<5/!
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|

@")%P5-1-5:%<+13*+13#)>%+51&45!: &$5+< &AW 204BRAYEEY: 1 >C538:1-5:%0<+:/1 7908196538
3H)A*$%0:#+:1$5-1351&4515;:53&1#:1%6+-%62%-1*(1-%;: 535+ 5L EBRBEBH) A*$V0: #+:1$5)#25!

5;:53&: 1#:1$585:&%+</!@!)%P5-1-5:%<+1%:1:#)524* &1 #$5! 3#) A(%3*&5-1&#I5P531 851> 1 &1 3%+ A$#?%-
25$8IA#25$;1(1)584#-1#: | ASH<S*)I52*(1*QYoH+]/

|

10.3. Examples of Useful OMixed DesignsO

=451)%P5+-5:%<+15P*)A(5:1-5:3$%>5-145$51*$5!1:5: 1 (1% -+ 9E W@ ! &4 55 06<+: 1%+ 2#(?5! &2#!
<SHLA:H# A% (#&:'=2#!)%P5-1-5:%<+:1*$5! U#2=+1>(5:1B!*h!; #$!5*:8!$5;5$5+35!25! (*>5(1&45!
35((:!@]!'IF]I*+-1"/1=45:51-5:%<+:1)%<4&!>5!3*$$%5- #1&* &I (*$<5I#$!:)* ((1:3*(5/ T#$I5P*)A(5]!SL!
A%(#&:1)%<4&I>5!%+5+*341<$H1AI* Y6 QBB S + & 5525+ &V 2O BT & 1e*:1+55-5-1)%<48&!
>51:345-1(5-!;#3$!&4$55!4#1$:1#+1&A45!:%)51-*81*:17%$: &1 O##K % +*+I @ TC!*::5::)5+&/1=45!*::5::) 5+&]!
HSI5PY)A(5]!)%<4&!>5157%(1*&%o+<1*1&$*Yo+Uo+<I 1 +U0& H+1)*+*<%o+<1)#+00&H$Yo+<I34*((5+<5: [#+1*AL
*&IA$5:5+&:13#+35A&:12%&4'5P5$3%:5:133%&%b1%+<!*1:5$%5:1#;!:4#$&!?%-5#:: 4#2%+<!:&$#+<!
VH+%8&# Y0 +<1>54*?%#$:!;#3$1&45!&$*%+551&#!*::5::]12%&4!; 55->* IKHASHR Bels I&TDBH<4 & ! >5!
(8%+<1:525%*(1: 4#$&!:5b15+35:1%+18&45!:%) 1 (*&#$/

|

=*>(51B!14#2:1*1:%)A(5!)%P5-!-5:%<+!%+!124%34!5*34! A*$& % 3%A*+&!1%:!5?*(1*&5-1%+!*1:%+<(5!:5:: %+
C%(#&:!1%+IUS#1AIB!*$5!3#) A* S5 HINEBRL5: & ASS;#$)*+35G IRB 5! A% (#&:1%) AS#?5!e*12% &4 %+
:1>c53&!13#)A*$%:#+g_IUSHLAIE!-#5:1+#&!<5&!8&45!&$*%0+%+<IHISEABIBHREES! *$5!* (:#!
3H)A*$5-1&H#1&A5): & H#+51&5: & H#SIUSHLAIE | e*1 >8R PEEB3&: | 3#) A*$% #+g G I"#IASHA (5! 24#1 <H&!
&45!&$*%+%+<!-#!>588&5%5!&4*+IASH#A(5!124#!-%- 1 +#&1<5&!&45!&$*%0+%+<!e*+ (& BHARHL - #1 & 45! A
-5:%<+14*:.1&45!| A$*3& VB (&*<5!8&4*&!5* 34! A% (#&#+(8!+55-:1&#13#) 51 &#1#+5!:5:: %o#+/ T#&!*((1&45!
AY%(#&:1<5&&45!8&$*%+%+<]124%341)*81>51A5$:53&(8!*335A&*>(5!:#$!*1+52]I5PA5$%) 5+&*(1&$*%+¥
Co%(H&:1%+IF5((1')*81>51<% 25+1*13#+&$H(1*3&%6 2% &8 H#;1:%6) Yo (*$! (5+< G BAN SHEBESA T+ %o+ <1&
*-)%+%: &$*&YoH+1#;1&45!&2#1?5%5: Yot +: 1#;1&45!&5:&/

|

Table 1. Data Collection: Mixed Within- and Between-
Subjects Comparisons: Single Session

! "HEB&(1)*&+, (-]

Cell A

Version A (or B), as pre-test
New Training.

Version B (or A), as post-test

Cell B
Group 2 Version B (or A), stand-alone test
Version A (or B), stand-alone test

Group 1

|

!

=*>(5B:4#2: 1*)#$513#) A(%3*&5-1*+-1)#$51A#25$; 1 (1) %P5-!-5:%<+]!1%+?#(?%+<I&2#!:5::%#+:/!
J-5*((8]!&45!&2#!:5::%tt+:1*$51$1+1:#)5!:%6<+%; %3*+&! &%) 5 *A*$& e A5$A*A: 1 255K : 1#$)#+8&4:g! &#1)5*:.
$5&5+8&%o#+!#25$!*+I#ASS*&Yo#+*((81)5*+%+<;1(1%+&5$?*(/!65::%# 1 HIRA&IBFEILS$5+&!
&$*%+%+</1=451)*%+134*+<5!%+! SAH F(Blt $#)!1&45!=*> (5B %<+!%:!1>$%+<%+<!A*$& % 3% A*+&:!
S*IKEHSI¥53#+-1:5::%0#+/1=4%:1<%25:12*(1*>(5!%+;#$5) * & Yo#+]1*+-1%8&* (#2:| A% (#&: 1%+ >HEAI<SHI A
&45!8$*%+%+<h!4#2575%]!%&BAB (Vo +<!-%;;%31(&8/1?5%*((]!; 5259 A% (#&:!+55-1>51%+3(1-5-1%+!
5*341<$#1A]1>53*1:5I>#&AI<SH#HIAI*$51575+&1*((8!&F* %0 +5-]1*+-I>#&A*$51&5:&5-1>5;#$5!1+-1*, & 551 &$
|
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@:1%8&HU51-5:%<+1%+ | =*HEGIBISH 1 AIBI<5&:1&451&$*%0+%0+<1%+165::96#-+1B]! 208K B ATHH ISR

{5::0/6#+ 1+ 31 USHLAIE | -#5: 1+ #&1 <5818 A518$* %6+ 00 +<1%-+165::06#+1B]1 24% 34 A$H?%-5:11+&$*06+5-1: 3¢
"A$585:8a0!84%&13*+1>513H) A*$5- 1841 USH] ATREAHE 1 >58 265> C538.:13#) A*$Vo:#+/1

|

[#2525$]1%+!=*>GIUSH1AIBI%:|&45+1&5: &5- VG 1068+ E106+1%1:53#-+-]1-5(*85v&A548%! 4%
3*+1>513#) A*$5-&#1845%$165: Yok + NBIBER24%341)5%: 1$5:1 2008MIFI&I $5&5+&Yok+1*+-1 #$<5&8Yo+<!
HI5$II (#+<5$1%+&5$7*(/1=41:]'CL: & *BUEHE I &AH1 &1 gI*--:12%(1%>(5]1-%: 8%+ 3896 251%+ #$)* & Yot +!
*>#1&5585+&Yo#+BIETPUSHLAIE1%: 1+#2I ASH2%-5-1&451+521&$*%+%6+<]*+-18458! 8 4BFI&E &I+ CH: &
$%<4&1*:&5$I&F*Vo+Yo+<h-+#851&A%:1%: 1] (#+<| SURTE BRI QDB RBNSE 35 4+ 845108 81 %o
1+(%K5(81&#1>5!)1341%+; (15+35-1>B 18 Reb+HE.45 VRIG & | V6P | #+&4:15*$(%5$/IF5((1" ASH?%-5:1*!
53#+-]1206&A% > C53&!I3H) A*$Vo:#-+]1+#21 #SIUSHLAIE/

|

Table 2. Data Collection: Mixed Within- and Between-Subjects Comparisons:
Two Sessions

! "HEP%&(1)*&'+,!(-! "HEP%&.1)*&'+ /-]

Cell A CellC

G | Version A (or B), as pre-test Version C, as delayed-post-test

roup New Training

Version B (or A), as post-test
Cell B Cell D

Group 2 Version B (or A), as pre-test New Training
(before Session 2) Version C, as post-test

!
!

=5:&175$:%0#+:1*$5!3H# 1 +&5$>*(*+35-]1:#15*34125$:%6#+1%:11:5-1%+1525$81$#(5]!5/</]' Y 5$:%#+! @1%:!
#)5896)5: ASB+-1:#)5896)5: |A#: 88.5: &/ THS!: %) A(%3%8&8]1&45:51-5: %< +:1*:1)51 3#) A*$%6: #-+: 1*$5)*-5!
296841 +-12068AH#1 &1 8451 &S Yo+ Vo +<I&HI>5I52*(1+&5-1$* & 4SHE BT & BAT 8B+ Yo+ %o+ <1%+85$?5+& Yo
&HI*+H#&ASI&BAB I 185V +%+<h1&A5! (#<%3!1%:125$8!:96) Y (*$! #SI>H#&A13*:5: /1

|

10.4. Mixed Designs for Level 3

=*>(5M0b((1:&$*&5:14#21845!)%P5-1-5:% <+ #$1&A5!52*(1*&Yo#+1: HEIHH=SIYGA(5)5+85-!

06+18 45134+ 8IREMYo+<I$531$$5+& 185+ Vo +%0+</1 THS&A%:1-5:%<+]1*((| A% (#&: | <5&! &A5!+5218$* o+
&2H#12%75:)

I

Table 3. Two-Session, Mixed-Design Integrated with Training

! ("1012#3:145,16#5744#'+ MI012#B797$+!6#5744# +
#1-Monitoring pre-test #4- Monitoring delayed-post-test
Group 1 New Monitoring training Training open/none required
#2- Monitoring post-test
Old training #5- Monitoring pre-test
Group 2 #3- Monitoring post-test New Monitoring training

#6- Monitoring post-test

!

!

=4%:1-5:%<+13#)A*$5:!I(-1*+-1f521&$*%+%+</1=451-5:%<+!*::1) 5:| & FREBABID ?%0* & Yo +!
@-)%+%: &$* & Y@@ *: | +#&!)*+-*&5-1& 45521 &$*%+%+<]!>1 &! &4*&*+!* % $(%o+5]| AS#>*>(81%0+!
3##ASS*&Yo#+12%841&45!7 @ @]'#$!&45! 7@ @!%&:5(;]!%:!*::5::%+<| AIBHRS SHEBHHAT+ <!%0) A
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-5:00<+I54+%>(5:1:5258*(1%+#$)* &6 ?5 3H) A*$V0 -+ 1 &4* &I ASHPY0-51* <S5+ & -5+ (1#; 106+ #$)* &Yott+1*>H 18
5;;53&%75+5::1#;1&45!&$*%+%+<!%+8&5$?5+&%#+/10*34!1<$#1A1%:!&5:&5-1&4$55!&%)5:] 1#+351#+!5*
?53:%#+:1#;1&45!&5:&/!1$-5$!#;1 &5 : 384 +&BF>*(*+3b-/

|

13/,3.$3.834387)4DI5IASS;#$)*+351#; IUSHLAIBI#+184510* S RUBASBS B! 3*+1>513#) A*$5-18#1845!
0*$34!A#:885:&eSEQ)*+-15*341#;1845:5185:&:13*+>513#) A*$5-1&# & AAH EES5. e SQQ*&! &45!
:&*$&#;1&45! @1<1:&!65::%#+/1J; | 83BYSIRY2T) & 45! US#1AIBI0*$IRBA& R SEGI2#1 (-1>5!>5&&5$!
84*+1&A51A&5:&!esBg/1J;1&45!8&$*%+%6+<1%:1$5&*06+5-]1&45! USH1 Al BHORRE] 8 SQ@R+#1 (-!>5!
>5&&5$1&4*+1845USH1AIBI0*$BBIABT25( (]! &4#1<4! (YK 5(8!+#&!*: 1< ##-1*:184510'$3B1&ESEQ]!
>53*1:5184*&1#331$$5-196))5-%*&5(81+; &5$! &$*%0+%-+</16%)%(*$(8] &45!ASS$: #$)*+351#: USHLAIE -+
@1<1:&!ABH:&!esSg!3*+!>513#)A*$5-1&#!&45%$! @ 183 - &I\Fok
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|

Table 4. Mixed-Design. Rapid Adoption a Goal as well as Evaluation

! ("1012#3145,! MI012#3 1! ("1012#B797$+! 11012#  X5+=!
6#5744#M 6#5744#4 6#5744# 6#5744#W
Old training. Monitoring pre-test
Group 1 Momto.rmg post-test (Verswg B).
(begins (Version A) New monitoring
first) training.
Monitoring post-test
(Version C)
Monitoring pre-test Monitoring pre-test.
(Version C) (Version B)
Group 2 New. monitoring Old go'r New)
tramning. training
Monitoring post-test
(Version A)

|
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10.5. Design Challenges and Examples for Level 4 Evaluation
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10.6. Challenges and Opportunities
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11. Method Summary: Useful Combinations of Context, Materials, and
Tasks, with Illlustrative Examples
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11.1. Context and Technologies
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Table 5. Context and Technologies Used in Evaluation

83P&5%1+#; | D#2#

1 7 ) . ' 0 o 1
>&'+#?4 @#5,'&A&9:1B#$54%C+%& F21A71+BB&K1A

Can include much more than traditional

Classrooms and . . .
delivery such as reading power point Level 2

Computers . oo
slides or listening to lectures.

Realistic — Simulators ngh—ﬁdellty simulators and targets flight Level 3A
scenarios.

. Human observation (e.g., LOSA) and

Revenue Flights recordings (e.g., FOQA) from the cockpit. Level 3B
Aircraft data, training time, SMS safety

Fleet-Level Operations | indicators. Data collection and Level 4

aggregation technologies.

11.2. Materials
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Table 6. Materials Used in Evaluation

B#$54%C+%&'

H14+%57A14A:II#ACE7AIE&4!BR]

Text and diagrams. User can

Measuring basis for reflection,

Static . . .
control timing. understanding, and analysis.
Animation, video, recording. Monitoring transient information,
Dynamic time to notice, interpret, and
verbalize.
Controllable Pilot has control of actions Whole cycl.e of perception,
affecting events. understanding, and acting.
|
!
11.3. Tasks
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Table 7. Tasks Used in Evaluation

@1%$K!&4!85+%2¢9

B#$54%C+%¢&'

H14+%57A14A:I#ACE7/
F21A71+94'9J

Memory: recall and
recognition

Retrieval of information
presented in training, through
recall (free response, short
answer, reproduce diagram) or
recognition (multiple choice,
forms of true/false).

Mental models, specific
strategies or procedures,
examples and what they
illustrated.

Understand: explain
predict

Explaining what produced a
current situation; predicting
what will happen, with or
without different impacts.

Application of facts to new
situations. Reasoning with a
situation model and the
monitoring cycle.

Pilot Assess situation Using understanding to produce | Reasoning and decisions
Performance an assessment of the aircraft about situations, particularly
and environment state. unfamiliar ones.
Assess behavior Using understanding to identify | Communication, teamwork.
problems in the behavior or
needs of the other pilot.
Act: configure, Taking actions needed, Third part of the monitoring
control including communication, cycle. Benefits from
control actions, information scenarios where the situation
gathering. requires a specific action.
Task management.
Integrated application.
Operational Direct and indirect effects of How well learning
measures, aggregated | training on measures of safety. | objectives and outcomes
Operational or indirect. Monitoring training can be aligned with the identified
Performance designed to focus on examples | operational safety issues,

and situations in which
problems are suspected.

and their measurement.

11.4. A Map of High-value Evaluation Components
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Table 9. Context and Technology Level 2: Classrooms and Computers

"+1+%5J'H%5+74#$L!B#$54

B:'1M%5J!N%;#&$L!8'%M1+9

>&'+4&AJHBBA $K! @41%'#4
>A1$$4&&M!68HH 1 %9

Memory: Recall and Recognition

When monitoring flight path,
what indications are needed to
assess making the next
waypoint? Circle on the image.

Replay 2 videos from training;
which uses the more helpful
display configuration for this
situation?

(lower value)

Draw and label the Monitoring
cycle diagram.

Replay 2 videos from training;
which demonstrated good use of
the Monitoring Cycle model and
which did not?

Multiple choice questions about
how autoflight modes transition
in different conditions.

Understand: Explain, Predict

Provide narrative description,
ask for explanation of what
likely leads to this situation.
Explain how traffic
management is likely to change
at airfield X as traffic levels
change.

Video snippet (PF enters new
altitude but does not change the
autopilot or flight director mode):
As PM, report what you are
noticing.

Pause part-task trainer, report
values of key variables; predict
what will happen next.

Provide sequence of flight deck
displays, ask what info PM
should provide to PF.

Students verbally state how the
crew used (or did not use) the
Monitoring Cycle model after
watching an example video

Assess Situation

You are CA with Jr FO as PM.
You've flown into this airport
frequently, what pointers/info
might help the FO monitor.

Video snippet: You are CA with Jr
FO as PM you've flown into this
airport frequently, what
pointers/info might help the FO
monitor.

Pause part-task trainer: identify
priority aspects of situation that
should be the current focus of
monitoring.

Provide sequence of flight deck
displays, ask what info PM
should provide to PF.

Video snippet. 1-What do you
need to know most in this
situation? 2-How do you configure
displays? 3-What comparisons and
expectations should you check?

Classroom role-playing: PM has
relevant information the PF does
not. Role play providing and
requesting needed information.

Assess Behavior (of Others or Self)

(lower value)

Video snippet: what did PM do
well and what should be different.

Self-debrief after part-task
activity,

Act: Configure, Control

(lower value)

Animation or video show evolving
situation. Role-play communication
between PM and PF.

Tasks in part-task trainer if timing
not focus.

Given image of displays and
description of situation, what
should be communicated and
what actions taken.

Given video snippet, what should be
communicated and what actions
taken; pilot narration at end.

Record and score pilot
performance on scenario snippets.

Operation Measure, Aggregated or Indirect
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Table 10. Context and Technology Level 3A: Using LV4 Class Simulator
"+1+%5J!H%5+74#$L!B#$54‘ B:'lM%SJ!N%;#&$L!8'%M1+% H%A&+O>4#P!>&'+4&AS! "%V

Memory: Recall and Recognition

Understand: Explain, Predict

Following a startling event,
describe different, relevant
expectations (new Mental Model)
to ‘reset’ the Situation Model.
Utilize carefully designed events,
where correct action will not be
taken unless situation is
accurately assessed (e.g.,
unexpected loss of
visibility/display/system); ask for
assessment.

Assess Situation

Video review. Ask pilot to explain what they are
thinking, as if making a training
video.

Ask pilot to coach or explain to
junior FO

Assess Behavior (of Others or Self)

Video review. Crew self-debrief from memory.
Does pilot communicate issues
around key events built into
scenario

Act: Configure, Control

Specific: does pilot (re) configure
displays to maximize info use?
Broad: Scenarios designed to
reveal vulnerabilities. Pilot's
communication and control
actions are assessed.

Operational Measures, Aggregated or Indirect
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Table 11. Context and Technology Level 3B Line Flight
"+1+%5J!H%5+74#$L!B#$54‘ B:'1M%5J!N%;#&$L!8'%M1+9 H%A&+O>4#P!I>&I+4&AS$

Memory: Recall and Recognition

= |

Understand: Explain, Predict

Assess Situation

Assess Behavior (of Others or Sel

Act: Configure, Control

Operational Measures, Aggregated or Indirect

L s

Table 12. Context and Technology Level 4: Operational/Fleet Impact
"+1+%5J!H%5+74#$L!B#$54‘ B:'1M%5J!N%;#&$L!8'%M1+9 H%A&+!>&'H4&AS

Memory: Recall and Recognition

= |

Understand: Explain, Predict

Assess Situation

E— R—
e

Assess Behavior (of Others or Sel

Act: Configure, Control

Observation of flight deck.

Operational Measures, Aggregated or Indirect
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12. Conclusions
12.1. Our Findings
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12.2. Scope and Further Considerations
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Appendix A. Alternative Modeling Perspectives
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